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1.0 OBJECTIVES 

The objecbve of this Techcal Memorandum is to present a Field Sampling Plan (FSP) for 
the collecbon of surface-water and sediment Samples m the Industrial Area of Rocky Flats 

Envuonmental Technology Site (RFETS) Surface water and sediment samphg is to be 
completed as part of the Integrated Operable Unit (IOU) Phase I, Stage I Resource 

Conservabon and Recovery Act (RCRA) Facility Invesbgabon (RFI) and the Comprehensive 

Envrronmental Response, Compensabon, and Liablllty Act (CERCLA) Remedial 

Invesbgabon (RI) This Techmcal Memorandum is mtended to serve as an addendum to the 

RFI/RI Work Plan, 400/800 Area, Operable Unit (OU) 12 (EG&G 1992a) and will apply to 

OUs 8, 9, 10, 12, 13, and 14 The objecbves of the OU12 RFI/RI field invesbgabon are 

to charactenze the nature and extent of contaminabon, support health nsk assessment and 

environmental evaluahon, and support correcbve measures studies, feasibdity studies, and 

treatability studies The specific objechves of this FSP are not intended to meet all of the 

objecbves of the OU12 RFI/RI but to provide a rabonale for selecbon of Samphg locabons, 

analybcal parameters, and field procedures and equipment rqumd to conduct samplmg 

acbvibes and to meet the applicable data quallty objecbves (DQOs) for the OUs and the 

Interagency Agreement (IAG) (U S Department of Energy [DOE], et al. 1991). 
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The DQos applicable to this FSP are the following 
e Estabhsh the presence or absence of contammabon 

Collect data that wdl support human health basehe nsk assessments ("l3RAs) 

To meet the objecbve of estabhshmg the presence or absence of contanmabon, surface-water 

samples wdl be collected dumg the extremes of hgh- and low-flow con&bons, and &ment 

samples wdl be collected dumg hgh-flow condibons Thls approach will requrre two 
samphng events The first samphg event will be performed m the spmg to collect 

sediment and surface-water samples. The second samphg event will be performed u1 the 

late summer to collect surface-water samples The two samplmg events for surface water 

wdl generate data to determme the effects of hgh- and low-flow con&bons or to idenbfy 

possible source areas where flow is mtermittent. 

An important DQO for the IOUs, as descnbed in each OU work plan, is to collect data that 

will support a "BRA Data collected as part of previous invesbgabons and momtomg 

programs were exarmned to determme the purpose and objecbves of those programs and 

mvesbgabons Data from programs and invesbgabons that were not nsk based, but 

pnmanly associated with regulatory comphance, were not considered usable for the purposes 

of this FSP Different program DQOs, chemicals of concern, and analybcal detecbon hmts 

preclude using the data to support human-health nsk assessment. The data from programs 

and invesbgabons that do not meet the DQos of this FSP are considered "data gaps" and 

will be subject to invesbgabon and evaluabon under h s  FSP 

As previously menboned, h s  FSP is being developed under the Stage I, Phase I RFURI for 

the IOU Media sampling is part of a comprehensive, mulbstage program of site 

charactenzabon, feasibhty stu&es, and remedial/correcbve acbons currently in progress at 

WETS These acbvibes are being conducted pursuant to an IAG among the DOE, the U.S 

Environmental Protecbon Agency (EPA), and the State of Colorado Department of Health 
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(now known as the Colorado Department of Pubhc Health and Environment [CDPHE]) dated 

January 22, 1991 (DOE et al 1991). The IAG program developed by these agencies 
addresses both RCRA and CERCLA requlrements 
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2.0 PREVIOUS STUDIES AND INVESTIGATIONS 

The objecbve of th~s secbon is to renew histoncal surface-water and sediment data collected 

at WETS The purpose of this review was to idenhfy exlstmg surface-water and sediment 

data collected wthm or near the Industnal Area These data wdl assist in mpmg the 

current sampling program by idenbfying potentml areas of concern and idenhfylng relevant 

hgh-quality data that can be used to support subsequent decision makmg in the IOU m heu 
of collectmg addihonal samples 

Surface-water and sediment data for the Industnal Area are relabvely limited because 

surface-water and sediment momtomg at WETS has histoncally focused on and contrnues 

to focus on compliance with regulatory requrements and IAG Histonally, the majonty 

of samphng has occurred at the dramage ponds, which have been governed by a Nahonal 

Pollutant Discharge Eliminahon System (NPDE!3) permit (1974 to date) Currently, most 

surface-water and sedlment samplmg for mvesbgahons occurs in mdindual OUs. WETS 
has conducted several nonregulatory-dnven programs, whch were designed to characteme 

background and site-wde surface-water (including stormwater) and sediment quality and to 

research specific aspects of contaminant transport Data apphcable to meehng the ObjeCtmS 

of this FSP were extracted from the R o c 9  Flats Enwonmental Database System (RJ?EDS). 
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For the purpose of this data review, more than 30 major surface-water documents were 

reviewed and evaluated for the= pertmence to th~s FSP In general, documents reviewed 
mcluded background geochemcal charactenzabon reports, baseflow and stormwater 

charactemahon reports, mnovabve and/or expenmental momtonng programs, OU-related 

monitonng programs, and regulatory monitorrng programs After review of these documents 
and programs, several were selected for more mtensive scrutmy because of their data quallty 

and proxlmity of samphg points to the Industrial Area. In addihon to reviewmg documents, 

interviews were conducted with a number of EG&G Rocky Flats, Inc (EG&G) staff from 
both the Surface Water and Enwonmental Restorabon Divisions The data obtamed from 

these sources are discussed in the following sechons. 

A number of ongomg mveshgabons wdl be addressed in Sechon 3 0, Existmg Momtomg 

and Investigabon Programs Included among these are the following 

8 

8 OUS Footmg Drams Survey; 

Event-Related Surface-Water Momtomg Program; 
8 

0 

OU2 Intenm Measurehtenm Remedial Action (IM/IRA) Project, 

NPDES Stormwater P e m t  Applicahon Momtomg, and 

750 Pad, 904 Pad, and 750 Culvert Momtonng Program 

These invesbgahons have produced data that were reviewed to techcally evaluate the 

samphg locahons 
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2.1 SITEWIDE SURF'ACEWATER AND SEDIMENT GEOCHEMICAL 

CHARACTERIZATION PROGRAM 

Monitomg at approxlmately 116 surface-water locahons and 47 sediment locahons was 

inibated 111 1989 at WETS as part of a site-wde charackmbon program that also 

supported spif ic  regulatory requlrements of the IAG The locabons of the IAG momtomg 

points are indicated in Figure 2-1. B e g m g  111 1989, the site-wide charactemahon 
program sampled 73 surface-water monitonng locabons on a monthly basis and 25 sediment 

locahons on a biannual basis (EG&G 1992b) By 1992, the program had evolved mto 

samplmg 82 surface-water stabons and 25 sediment stabons on a quarterly basis (EG&G 

1992c) Samples were analyzed for metals, radionuchdes, volatde orgmc compounds 

(VOCs), oil and grease, and water-quality parameters Of the 25 sediment sampling 

locabons mcluded in the program, only 15 are in the Industnal Area or immediately 

downstream of the Industnal Area The site-wide charactermaon program for surface water 

and sediment was essentdly elimnated in 1992 and was replaced with sediment or surface- 

water monitonng m response to specific regulatory needs 

Major conclusions of each year's findings and apphcahon of findmgs to the Industnal Area 

are provided below. Because the reports did not focus on sediment quality, sediment results 

were retrieved from W E D S  and are Qscussed separately in Secbon 2.2. 

2.1.1 1989 Surfacewater and Sediment Characterization Report 

Dumg the 1989 charactemahon program, 73 surface-water locabons and 25 sediment 

locahons were sampled Of these, 25 surface-water locahons are of parhcular relevance to 

the Industnal Area 903 Pad Area (SW050, SW053, SW055, SW058, SW065, and SW077), 

the Solar Ponds Area (SW084 to SW090, SW092 to SW095, SW105, and SWlM), and 

wp\flrtr\oul2\tacbman\rect-2 wpf octobcr 21, 1994 
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Upper South Walnut Creek (SW022, SW023, SW056, SW060, SWO61/SEDO11, and 

SW101) (EG&G 1992b) 

Analytml data collected dumg this mveshgabon in the vicinity of the Industnal Area are 
presented in Table 2-1 Several of the analytes exceeded stream standards Most of the 
radionuclide values exceeded stream standards at many locabons, however, data validators 

rejected much of the radionuclide data, so these data are of no use (EG&G 1992b). 

2.1.2 1990 Surfacewater and Sediment Characterization Report 

The major emphasis of the 1990 charactermoon program was the idenbficabon of trends and 

processes affecbng the nature and extent of contarmnants m surface-water and sediment. 

Surface-water data used in the report were retneved from WEDS for 98 surface-water 

locabons and approxlmately 25 sxhment locabons (EG&G 1992d) 

The only organic consbtuents exammed in this report were tnchloroethylene (TCE), carbon 

tetrachlorrde, and toluene These conshtuents were selected because they were widely used 
in past operabons at the former Rocky Flats Plant, now known as WETS. For example, 

toluene was mvestigated because it was beheved to be a major component of soil bmders 

sprayed to idubit soil erosion and transport (EG&G 19924) 

Organic contarmnants were found 111 selected bottom sediment samples, but the number of 

sediment samples acquxed in 1990 were too few to be stabsbcally sigmficant Box plots of 

TCE and carbon tetrachlorrde showed that they were generally present m surface-water in 

very low concentrabons The maxlmum concentrabons of TCE and carbon tetrachlonde for 

1990 were in the OU2 area (SW050, SW055, SW056, SW059, SW060, SWO61, and 

w p u l t r \ o u l 2 \ t c c ~ ~ t - 2  wpf ocrobu 21, 1994 
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S W W )  located withm the Industrral Area boundanes or along the Southeastern boundary of 

the Industrral Area plateau The sample with the mmmum TCE concentrabon of 200 

milligrams per hter (mg/L) was observed at SW059, whch is located m the Mound Area. 

Overall, orgmc compound contammabon in WETS surface waters appeared to be hmted 

to seeps For the Industrral Area, these contammated seeps are confmed to the 903 Pad and 
Lip Area (SW050, SW055, and SWO64) and the Mound Area (SW056, SW059, SW060, and 

SWO61) of OU2 (EG&G 19924) 

Radionuclide charactemahon mvolved evaluatmg acbabes of gross alpha, gross beta, 

uranium-235,-236, plutonium-239,-240, and amencium-241 The Solar Ponds Area surface- 

water samples (SW087 to SW090, and SWl05) exhlbited hgher gross alpha and gross beta 

achvity than the other WETS surface waters The maximum gross alpha acbvity of 1,750 

picocunes per liter @Ci/L) was located at SW090 in the Solar Ponds Area In general, the 

samples taken in the Solar Ponds Area were from sumps and seeps d m g  the colluvium 

near the Solar Ponds The Solar Ponds Area also showed elevated uramum-235, -236 

achvihes Radionuchde actwihes were low m samples collected from the South Walnut 

Creek dmnage at locabons SW092 and SW093 (900 and 1,600 feet, respecbvely, 

downgradient from the Solar Ponds) Radmchemical data were mssmg at many locabons; 
thus, only the Solar Ponds were discussed m the 1990 report @G&G 19924). 

2.1.3 1989 and 1990 Conclusions 

Based on the data collected and evaluated in the 1989 and 1990 Surface Water and Sdment 

Geochemcal Chmctenzahon Reports @G&G 1992b,d), areas of surface-water 

contaminahon withrn the Industnal Area include the Solar Ponds Area (OU4), the 903 Pad 

Area (OU2), and Upper South Walnut Creek near the northeastern boundary of the Industnal 

Area (Mound Area, OU2) In the Solar Ponds Area, conshtuents elevated above 99 percent 

background upper tolerance linuts (UTLs) mcluded specific conducbaty, pH, chlonde, 
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sulfate, mhte/mtrate, vanous metals, a vanety of radionuchdes, VOCs, semvolatde o rgmc  

compounds (SVOCs), and one polychlomated biphenyl (PCB) detecbon. In the 903 Pad 
Area, radionuchdes, VOCs, and a few metals O C C U K ~ ~  above background In the Upper 
South Walnut Creek area, metals, plutomum, and VOC concentrations were elevated. 
Radionuchdes and organic consatuents of concern m these areas are shown m Table 2-2. 
In most cases, the hghest levels of contammation were found in seeps and sumps. 

The Surface Water and Sediment Geochemcal Reports had hmted data for the western and 
south-central poaon of the Industnal Area In addibon, efforts to backtrack water q d t y  

in the upper South Interceptor Ditch (SID) to sources in the western Industnal Area were not 
successful because of limited data According to the 1989 report (EG&G 1992b), it is 
possible that Individual Hazardous Substance Sites (IHSSs) in the western Industmil Area 
may contnbute to elevated concentrabons of sulfate, radionuclides, and some metals in the 
upper SID The 1990 report (EG&G 1992d) noted gross alpha; gross beta; plutomum-239, 
-240, uranium, nitnte/nitrate, and total suspended solids (TSS) elevated above background 
but was focused on the old landfill, the 881 Hillside Area, and the amencium zone outside 
the 1ndust.mil Area 

Neither the 1989 nor the 1990 report discussed results of sediment samphg near the 

boundary of the Industnal Area The 1990 report stated that sediment data collected dumg 
1990 were insufficient to conduct statist~cal analyses Consequently, the report contamed no 
conclusions or data for sediments 

2.2 RFEDSSEDIMENTSUMMARY 

Histoncal analybcal data were extracted from WEDS to charactenze and assess the 
distnbution of contarmnabon previously detected and to identify data gaps m the current 

wpvl.tr\oul2\tachmem\ract2 wpf octobcr 21, 1994 



TABLE 2-2 

OU12 Field Sampling Plan 
Primary Organic and Radionuclide Constituents of Concern 

in the Industrial Area Identified in the 1989 and 1990 
Surfacewater and Sediment Geochemical Reports 

constttuents 
of Concern 

Solar I 903Pad I Upper South I Ponds walnut creek 

RADIONUCLIDES 

Gross Beta 

Total U m u m  

XX = wdespd contrirmnant 
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momtormg network Surface-water and sediment data were retneved for 1991 through 1993, 
which represent the most recent data that are fully vahdated Dunng this penod, data were 

collected at 48 surface-water and 16 sediment samplmg locabons in and downgradient from 
the Industnal Area A table presenbng the detected analytes for these samphng locabons is 
mcluded as Appendix A Descnpbons of the samplmg stabons are provided in Table 2-3 

A vanety of orgamc compounds were detected at each locabon m addibon to metals and 

radionuclides in excess of the background UTLs (99/99 percent) for d m e n t s .  Summmes 

of detected compounds by sediment samplmg stabon are contamed in Table 2-4. For metals, 

radionuchdes, and morgams at each sample stabon, the 85th percentde concentrabon for 

the sample populabon was calculated and compared to background UTLs (99/99 percent). 

For organics, the presence of VOCs, SVOCs, pesbcides, and PCBs was noted. Table 2-4 

is a summary of these cornpansons The northern portson of the Industmil Area had more 

exceedances for toxic metals, radionuchdes, and nitratdnitnte than &d the southern porbon 
of the Industnal Area (SID). Orgmc compounds were widespread at all sediment samphng 
locabons Zinc was the metal most commonly exceedmg UTLs m each area 

wp\flrtr\oul2\techmem\rcct-2 wpf octobcr 21, 1994 



TABLE 2-3 
OU12 Ffeld Sampling Plan 

Description of Sediment Sampling Locations 
Near the Industrial Area 

September 1991 

Locahon 

Northern porhon of Industnal 
Area (Tnbutary to North 
Walnut Creek) 

~~~~~ 

North Walnut Creek 

South Walnut Creek m 
Industnal Area 

Serllment Stahon' 

SED010 
(SWO18) 

SED 120 
(SWl20) 

SED 124 
(SW124) 

SED009 
(SW017) 

SED117 
(SW117) 

SED118 
(SW118) 

SED012 
(SW023) 

SED011 
(SWo61) 

Descmhon 

Stream ponded wth water Located west of 
Bddmg 771, west of road Width 3 to 4 
feet, depth 1 mch, length 6 mches 
Discharge mmeameable Also has cut banks 

A Qtch that is located north of Solar 
Evaporat~on Ponds, south of the penmeter 
road, 30 feet below the Interceptor Trench 
System Flows mto 1-foot concrete pipe 
Ditch parallels road and is usually dry 

Located east of Bwldmg 771 just upstream 
from SED120 Ditch fed by 3 culverts 
Width 2 to 4 feet, depth 0 5 to 3 mches 
Slow velocity wth mmemwable Qscharge 

Located to the north of the Solar Evaporatton 
Ponds and about 110 feet downstream of 
SW093 m North Walnut Creek Width 1 to 
4 feet, depth 1 to 4 mches Slow velocity 
wth mmeaswable Qscharge 

Located north and just a httle west of Bmldmg 
371 at northeast penmeter of Industnal Area 
Ditch wth ponded water Width 2 to 5 feet, 
depth 0 5 to 2 5 mches Water is stagnant 
and Qscharge is unmeamuable 

downstream of SED117 Width 6 mches to 3 
feet, depth 1 to 2 mches Cloudy, stagnant 
water and very low flow 

Located northwest Of Bddmg 771, Just 

Located east of Bddmg 995 just upstream of 
SED12 at dluent to Pond B-1 headgates 
Stream has clear water wlth a slow velocity. 

Located southwest of Bddmg 988 Stream 
wdth 3 to 4 feet, depth 2 to 4 mches 
Clear water wth slow velocity and less than 
0 01 cubic feet per second Qscharge 

h wpuktr\oul2\t6chmemlbdaocnt tbl (wpf) Ocbba 21,1994 12 d 14 
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TABLE 2-3 (continued) 
Description of Sediment Sampling Locations 

Near the Industrial Area 
&ptember 1991 

(SW030) 

SEW37 
(SW035) 

South Interceptor Ditch 

SED029 
(SW054) 

I SEW39 

Descnphon 

Located southeast of Bmldmg 881 m the South 
Interceptor Ditch Ditch wth no water but bed 
is damp Site is frequently dry 

Located south of 850 Parkmg Lot Ponded 
water m South Interceptor Ditch Width 10 
feet, depth 8 mches Cloudy water wth a 
stagnant velocity 

Located west of 881 Hdlside Ditch wth a 
wdthof 15 to 20 feet and depth of 4 to 6 
mches Clear stagnant water wth no 
dscharge 

Located east (upstream) of SED028 A ditch 
wth ponded water that has a wdth of 16 to 20 
feet, depth up to 4 feet, and a length of 40 
feet 

Located southwest of Bmldmg 881 'Rus 
narrow channel has been hghly eroded The 
source of water may be u p m e n t  seep Site 

Located to the east of Butldmg 881 and about 
60 feet north of road on hllside Site is a 
depression on Mside and is fed by seep Site 
is dry except for wmter 

h t e d  east of Bmldmg 881 Site is adjacent 
to road and is usually dry Body of water 
created by d u e n t  from 12-mch culvert 

I Number m parenthesis represents the surface-water stations that correspond to the sedment stations 
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3.0 EXISTING MONITORING AND INVESTIGATION PROGRAMS 

As discussed m Secbon 2 0, avadable data sources were reviewed to compde mformabon 

to support the proposed surface-water and xxhment samplmg program The following 

secbons descnbe exlstmg programs that currently monitor or premously momtored surface- 

water and sediments at WETS 

3.1 SURFACEWATER AND SEDIMENT MONITORING PROGRAM 

The WETS surface-water and sediment monitomg programs consist of comphance, 

operabonal, and characternabon momtonng programs The EG&G Surface Water Division 

is worlung toward development of a permanent, automated, fixed-stabon monitomg network 

to collect informabon for regulatory compliance and overall WETS surface-water 

management Dumg 1989 and 1990, surface-water and sediment monitonng programs were 

expanded to respond to data-collecbon needs for CERCLA, RCRA, DOE Order, and Best 

Management Pracbce requlrements Currently, compliance monitonng is conducted in 
response to NPDES, Agreement in Pnnciple (AIP), and DOE operabonal monitonng 

Building-sump and foundahon-dram samplmg programs are also ongoing (EG&G 1993a) 

Andybcal results are avatlable for previous surface-water and sediment samples collected 

as part of the compliance and operabond monitonng programs Because of the volume of 
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surface-water and sediment results avalable, selected data are summanzed in Appendices A 
and B 

Stormwater NPDES P e m t  App hcatton Monitonng. The Stormwater NPDES P e m t  

Apphcabon Morutomg Program for WETS was conducted by EG&G Rocky Flats, Inc. in 
1992 The goal of the program was to characterme surface-water quallty dunng runoff or 

high-flow events (EG&G 1993b). The program included collectton and analysis of 
stormwater samples from su[ stabons that capture the majonty of runoff (mcludmg footmg 

dram discharges) from the Industnal Area. Samphng locabons mcluded in the program were 
SW022, SW023, SW027, SW093, SW118, and SW998 (Figure 2-1) A total of 116 surface- 

water samples and 19 bulk-precipitabon samples were collected and analyzed during a 15- 

month penod (October 1991 through December 1992) contamng 32 storm events Chemical 
analyses were performed for selected trace metals, mons, and nutnent species. 

The results of this study are presented in the Stomwater NPDES Pemzt - Applzcm'on 
Monitonng Program, Rocky Flats Plant Site (EG&G 1993b) Table 3-1 summarues the 

hydrograph-mtegrated stormwater quallty data to provide an integrated water q d t y  

characternabon for muhple storm events dumg November 1991 through August 1992 

Data in thu table include maximum and average concentrattons for each analyte at different 

locattons If an analyte was not detected in a sample, one-half the detecbon limt was used 

to calculate the average. The metals reported are total recoverable metal concentrabons. 

Metals havmg the highest concentrattons in the storm-runoff samples were consistently 

alummum and iron. Anion and nutnent species concentrabons at all sites were de temed 

to be at acceptable levels for storm runoff. Only one storm event was successfully sampled 
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for organics because of the bming of the storm events and the standard sampling methods 

that necessitate manual "grab" samples These data were not included in the report, although 

they were included in the perrmt apphcabon Organics were not detected at detectson hmts 

greater than 50 mg/L (DOE 1992a) 

A review of Table 3-1 does not indicate large differences between the quallty of water from 

sampling areas where all or a majonty of the dramage is from the Industrral Area (SW022, 

SW023, and SW093) compared with samphng areas where only a pornon of the dramage is 

from the Industrral Area (SW027, SW118, and SW098) For metals known to be processed 

at WETS (e g , berylhum and, to a lesser extent, cadmium), mean concentrabons at the 

stabon upgradient from the Industrral Area (SW098) were shghtly lower than statsons 
receiving runoff from the Industrral Area 

3.2 EVENT-RELATED MONITORING PROGRAMS 

The event-related surface-water monitonng program is descnbed in the Event-Related 

Su@ce- Water Monztonng Report (EG&G 1993c) The purpose of this program is to present 

avalable data for the WETS gaging-stabon network Th~s network serves as the long-term, 

fixed-stabon, surface-water monitonng network for the site The network wlll be used to 

support Clean Water Act comphance and monitor for RCRAKERCLA objectsves The 

report includes the followmg 

annual hydrographs of mean dady discharge for 12 WETS gaging stabons, 

total radionuclide acbvity and total mean concentrabon and loadmg data for selected 

storm events, 

suspended sediment concentrabon data, 
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annual WETS precipitabon hydrographs, 

mterpretabon of metal and radionuclide loadmg in h n a g e s ,  and 

mformabon about the hstory and development of the Event-Related Surface-Water 

Momtomg Program. 

The key conclusions listed m the Event-Related Sufbce-Water Monitonng Report are hsted 

m the following paragraphs (EG&G 1993c) 

1 Total metal and radionuclide loads in Walnut Creek appeared to be higher than 

overall consbtuent loads m other WETS dmnages because of runoff from 

impervious areas withm the Industrral Area Because of limited data, this conclusion 

was made without stabsbcal verrficabon 

2 Plutomum-239,-240 acbvity mcreased m unfiltered samples with mcreasing aluminum 

and iron concentrabons in the Walnut Creek dramage, indicabng that the plutomum 

was associated with iron-coated or iron-contaming alumnosllicates in suspended 

sediment 

3 Umum-238 acbvity and major cabon concentrabons decreased with mcreasrng 

stream discharge at stabon GS13 on North Walnut Creek. "his was rnterpreted as 

mdicatmg dllubon of these naturally occumng consbtuents Trace metal 

concentrabons increased with increasing stream discharge at GS13. This conclusion 

indicated the flushing of metals from impervious pomons of the Industrral Area or 

from wetland areas that had attenuated the metals 
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4 Amencium-241 acbvity decreased with increasing stream discharge at stabon GSlO 

in South Walnut Creek, indicabng ddubon of dissolved or suspended americium-241. 

5. Pesbcides and SVOCs were monitored dunng two storm events 

were detected at detecbon hmts ranging from 10 to 50 mg/L 

No compounds 

Of parhcular relevance to the Industrral Area are gagmg stabons GSlO and GS13, which 

capture stormwater immediately downstream of the Industrral Area GS13 captures runoff 

directly from the northeast corner of the Industrral Area and also receives upstream flow 

from North Walnut Creek GS10, located at the eastern boundary of the Industrral Area, 
receives dmnage from a large p & o n  of the southern part of the Industrial Area. Table 3-2 

contams a summary of data collected at stabons GSlO and GS13 includmg the reported 1991 
and 1992 data as well as data avadable but not currently published in a penudic report 

summary The following observabons are based on the Table 3-2 data. 

1 GSlO showed relabvely frequent exceedances of Segment 5 stream standards for 

amencium-241 and plutonrum-239 and a few exceedances for gross alpha, gross beta, 

and uramum-233 Frequent exceedances of dissolved cadmium, lead, mercury, and 

silver standards were also noted with a few exceedances of copper, Eon, and zinc 

standards For total metals, arsenic, copper, lead, selenium, and zinc, standards 

were frequently exceeded, and some exceedances of iron and manganese standards 

were noted Water quallty parameters tested were withm the stream standards. 

2 Amencium-241 and plutonium-239 acbvibes were in excess of the stream standards 

at GS13 m shghtly less than half of the samples taken For dissolved metals, 

cadmum, lead, and silver exceeded stream standards For total metals, frequent 

exceedances of arsenic, lead, and selenium standards were noted, and some samples 
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contamed hgh copper and iron 

wthin standards 

All water-quality parameters tested were 

3 Stabsbcal analyses usmg a pared t-test of mean radionuchde concentrabons 

at GSlO and GS13 determmed that only umum-238 had significantly 
hfferent mean concentrabons between stabons A higher mean concentrabon 

of urmum-238 was idenbfied at GS13, however, thls mean concentrabon did 

not exceed Segment 5 stream standards 

The purpose of the program as stated in the Event-Related SurJue-Water Momtonng Report 

(EG&G 1993c) does not explicitly include collectmg data to support a human-health nsk 

assessment, therefore, the data collected for this program were not evaluated for inclusion 
into the proposed OU12 surface-water and sediment samplmg program 

3.3 750 PAD, 750 CULVERT, AND 904 PAD MONITORING 

According to the OUlO Phase Z RFZ/RZ Work Plan (EG&G 1992e), the 750 Pad was mt~ally 

constructed as a parlung lot for Bulldmg 750 Currently, the 750 Pad is used for the storage 

of pondcrete, a low-level mixed waste resulbng from the solidificabon of Solar Pond sludge 

or sediment with portland cement, and saltcrete, which consists of sohd~fied low-level 

radioacbve and hazardous waste extracted from liquid process waste from the Bulldmg 374 
evaporator The pad is bermed to control runoff and run-on Surface-water is drrected 

around the north side of the pad and exits through a culvert located on the east side of the 

pad The 750 Pad remediabon is included as part of the long-term acbvihes for Out0 

Beginmng in 1986, stormwater puddles on the 750 Pad and the 750 Culvert were sampled. 
Between 1986 and 1989, spdls of pondcrete to the asphalt had occurred The spills totaled 
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0 5 cubic feet 

contamers (EG&G 19920. 

Past routme mspecbons have idenbfied lealang and deformed saltcrete 

Gross alpha and gross beta analyses of soil samples collected m the area indicate the 

presence of radionuchde contammabon Analyses of surface-water samples indicate the 
presence of radionuchde, mtrate, cyanide, and cadmium contaminahon Metals and other 

morganics were also detected m the surface-water samples From approxlmately 1989 to 

1993, runoff from the 750 Pad was sampled after every precipitahon event and analyzed for 

gross alpha and gross beta, nitrate, cyanide, metals, total dissolved solids ('IDS), ammoma, 

target compound list (TCL) VOCs, and mercury Surface-water at the 750 Culvert was 

monitored weekly for gross alpha and gross beta, TDS, and nitrate. Recently, momtolvlg 
has been reduced to twice per year for the pads and has been eliminated at the 750 Culvert 

(EG&G 1994a) 

In 1992, EG&G's Surface Water Division conducted a study that compared data from 
7501904 Pad runoff analybcal results with WETS stormwater data (EG&G 19920 The 

purpose of the study was to evaluate the need for conbnued collechon of the stormwater 

from the pads and subsequent treatment at Budding 374 The study involved compamg 

samples collected at the 750 and 904 Pads to stormwater samples collected at SW022 and 

SW023 and samples collected at the Pond A-4 discharge to Walnut Creek. The samples 

collected at the pads were from puddles All data used in the study were limted to 1991 

data to simplify the compmson. The results of the cornpansons generally showed lower 

levels of contaminants in water collected on the pads than those at stormwater sampling 

locabons Nitrate concentrahons and gross beta acbvibes from the pads were comparable 

to stormwaters throughout WETS, however, the gross alpha measurements were generally 

higher for approximately half of the storm events evaluated. Cadmium, chromium, arsenic, 

and mercury were detected in the pad puddle samples, along with methylene chlonde, 

toluene, acetone, and chloroform (EG&G 19920 

Draft 
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The hlstoncal purpose of the program does not exphcitly mclude collecttng data to support 

a human-health nsk assessment, therefore, the data collected for this program were not 
evaluated for inclusion into the proposed OU12 surface-water and sediment samphng 

program. 

3.4 OU2 SURFACEWATER AND SEDIMENT SAMPLING 

A surface-water IM/IRA, whch includes the 903 Pad and Mound Area, is bemg 

implemented at OU2 and is based in part on the data collected dunng the 1989 and 1990 

surface-water and sediment geochemical charactemahon program Thls IM/IRA treats 

surface-water contammahon consistmg pnmady of TCE, tetrachloroethylene (PCE), carbon 

tetrachlonde, and associated degradauon products. Several metals, u m u m ,  and other 
inorganic consW.uents were also noted to be at levels above background in mdividud 

environmental media, but no strong conclusions were drawn with regard to the source of 
these contaminants 

Samples collected m the South Walnut Creek basm as part of the OU2 mvesbgatron (stabons 

SW056, SW059, SW060, SWO61, and SW101) showed carbon tetrachlonde, TCE, and PCE 
concentrabons in excess of 200 micrograms per Mer (pg/L), with lower and mfrequent 
concentrattons of 1,l -Qchloroethene, 1,l -Qchloroethane, 1 ,Zdichloroethene, vmyl chlonde, 

acetone, bromodichloromethane, and methylene chlonde These stauons also frequently 

showed high surface-water concentratrons for u m u m .  Seeps in the vicmty of the 903 Pad 

Lip (SW050, SW053, and SW054) had detectable plutomum and/or amencium dumg one 

or more 1989 samphng events The source of these radionuclides was hypothesued to be 

contaminated soils (DOE 1992b, EG&G 1991a) These conclusions are consistent with those 
in the 1989 and 1990 Geochemical Charactermuon Reports 

I 
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Under the IM/IRA for OU2, surface-water from locabons SW059, SWO61, and SW132 was 

onginally collected for treatment SW059 is a seep, SWO61 is located at the outlet of a 
concrete culvert, and SW132 is located at a b u n d  corrugated metal culvert approxlmately 

225 feet downgradient of SWO61 The SW132 culvert was idenbfied as a conduit for flow 

from the upper reach of South Walnut Creek from withm the Protected Area The surface 
water at these locabons was collected upstream of the B-senes ponds to reduce the potentd 

for downstream contaminabon The combmed flows from the three locatrons were 

approxlmately 15 2 gallons per minute most of the year (DOE 1992a) Currently, only the 
seep at SW059 is being collected for treatment of flows rangmg from 0.5 to 1 gallon per 
minute Surface waters from the other two locabons are no longer bemg collected because 

treatment of those waters was deemed unnecessary because the low levels of contaminants 

were not further reduced by treatment (DOE 1993) 

3.5 OU13 SEDIMENT SAMPLING 

Surface-water and sediment samplmg locabons for IHSSs in OU13 are descnbed m the draft 

OU13 Technical Memorandum No 1 (EG&G 1994b). The purpose of this document was 
to compile the results of visual inspecbons conducted to evaluate possible hazards and 

overhead ublibes at each IHSS and to delineate paved and unpaved areas to idenbfy potentsal 

sampling locabons. 

Representabves of DOE and EG&G performed a site reconnassance of ditches withm or 

adjacent to the OU13 IHSSs to idenbfy sediment and surface-water samplmg locatrons The 

ditches within OU13 include the Central Avenue Ditch and the tnbutarres to Walnut Creek 

as they flow through the Industrial Area. Dunng the site reconnassance, accumulabons of 

sediment were observed in areas where ditches converge, sediments accumulate, and standlng 

water occurs Proposed samplmg lmbons  were idenhfied (1) at wide spots where flow 
velocibes tend to decrease, (2) at areas where silt accumulabon has been noted, (3) upstream 
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of culverts, and (4) downgradient of abrupt grade transibons where setthg is Uely to occur 

Locabons were also proposed upstream and downstream of confluences where water and 

sediments can be transported from other IHSSs w i h  the Industrial Area. A total of 26 
sediment samples were proposed for collecbon from the ditches and other surface-water 

features in or adjacent to IHSSs m OU13 Addibonally, as many as 10 opportumsttc 

surface-water grab samples were proposed to be collected concurrently, if standing water was 
observed (EG&G 1994b) Sampling locabons are shown m Figure 15 in the OU13 Technical 

Memorandum (EG&G 1994b) When sample results are avalable for proposed locabons, 

they will be used to support the proposed surface-water and sediment sampling program. 

Although samples have not been collected to date, a discussion of the proposed OU13 

sediment sampling locabons has been mcluded m the samphng rabonale presented in Sectron 

4 0 of this OU12 FSP 

3.6 OU12 SEDIMENT SAMPLING 

The objecbves of the OU12 RFYRI field invesbgabon, as presented in the Final R F Z / .  Work 
Plan for OU12 (EG&G 1992a), are to (1) charactenze the nature and extent of contammabon 

at each IHSS in OU12, (2) support health nsk assessment and environmental evaluabon, and 

(3) support correcbve measures studies, feasibhty studies, and treatability studies. The 

purpose of the proposed OU12 sediment samphng is to inveshgate the potenbal presence or 

absence of surficial contaminants in sediments and surface-water runoff Dramage paths 

idenbfied at specific IHSSs were also proposed for samphng to determine whether 

compounds have migrated from the site to dmnage ditches via surface-water runoff. At 
IHSSs where historrcal informabon indicates runoff may have occurred, sediment samples 

were proposed for collecbon and analysis for suspected compounds mcluding TCL VOCs, 

target analyte hst (TAL) metals, ra&onuclides, and PCBs (EG&G 1992a) 
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3.7 BUILDING SUMPS AND FOOTING DRAINS 

Informahon about the buddmg sumps and footmg drams at WETS is compded in Technical 
Memorandum No I for OU8 (EG&G 1994c) The bulldmg sumps and foundahon drams 

have been sampled smce 1977, and thls samplmg program is a voluntary effort at WETS 

to charactenze incidental waters and footmg drams The sample results are not subject to 
regulatory standards and are not generally of sufficient quahty to support a quantitabve 

human health nsk assessment The followmg subsechons summame the mformabon 

presented m the OU8 technical memorandum 

3.7.1 Locations 

The OUS Technical Memorandum (EG&G 1994c) provides a d e a d ,  buddmg-by-bddmg 
descrrphon of each foundahon-dm system that has been idenhfied w i b  the Industd 

Area Thls informahon was compiled by conductmg a buddmg-by-budding survey. The 

following paragraphs descnbmg the foundaQon-dram locahons were summanzed from the 

OU8 Technical Memorandum (EG&G 1994~) 

111 The current samphg locahon (BS-111-2) is a sump m the south end of the 

Building 111 basement The stahon currently is not sampled because the 

outfall is normally dry 

124 The foundahon dram for thls buddmg was located around the extenor of the 
foundahon. Thls dram has never been sampled. 
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3711374 The foundabon dmns for these buildings are located around the penmeter and 

5171518 beneath the foundabons Foundahon-dmn water discharges at SIX outfalls, 

three for each buddmg complex. Samples currently are collected from one 

of these foundahon drams at Stabon FD-371-3 

440 

444 

447 

559 

707 

No foundahon drams were d e t e m e d  to exlst for this bulldmg 

The foundahon dram for this buildmg drams the southern end of the basement 

and leads to a sump The foundahon drams for Budding 444 have never been 
sampled 

A foundahon dram exists on the western half of the basement foundahon and 

joins a storm dram that runs north and south underneath the buildmg Thls 

water discharges to an outfall to the south of Bulldmg 664 that is currently 

being sampled 

No foundabon dram was found for Building 559, however, there IS a dram for 

the tunnel that connects Buildmg 559 to 561 Currently, the water is pumped 

from the sump to the mtary sewer system Both the sump (FD-559-561) 
and the outfall (FD-561-1) have been sampled but are not currently bemg 

sampled 

Foundahon drams exrst under Buddmg 707 and he mto the storm sewer 

system at the southwest comer of the buddmg Samphng is currently 
conducted at BS-707-2, a vault next to the m h g  tower south of the 

building 
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771 The foundahon-dram system for thls buddmg has three discharge locahons on 

the northwest side of the budding The first is a pipe that discharges to 
Manhole No 3 near the northwest corner of the buildmg This manhole is 
connected to the storm sewer, which discharges to a small pond on the north 

side of Bullding 774. The second outfall is located on the west side of 
Buildmg 771, and it discharges to the ground surface The thud and last 

outfall discharges to the storm sewer near the western addihon and is 
currently sampled as FD-771-1 

774 

779 

850 

Foundahon drams located around the perrrneter of tlus buildmg dram to three 

outfalls. The first outfall discharges from a storm dram and flows mto a 
small pond north of the budding and then mto North Walnut Creek, or 
possibly the OU4 Interceptor Trench system The second outfall also 

discharges to the pond However, because of recent construction, thrs dmn 

has hkely been blocked The last outfall discharges through a storm drain 

located on the Mside northeast of the building The first outfall (FD-774-1) 

is the only one that has been sampled. 

A foundahon dram was constructed for the addiQon of thrs budding The 
dmn is connected to a storm dram that discharges to the M a d e  north of the 

Solar Ponds Sarnphg is currently conducted at FD-779-1, an outfall north 
of the Solar Ponds. 

The foundahon dmns for this bulldmg Qscharge to an outfall on the Mside 

south of the building This outfall was selected for samphng in the past; 

however, it is often dry and is not part of the current samphng program. 
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865 Foundabon drams for Bulldmg 865 flow to a sump on the west side of the 

budding The sump (BS-865-1) is sampled under the current program. 

881 Thls bullding has three separate foundabodunderdmn systems that discharge 

to different locabons The first is a foundabon-dmn system that runs around 
the penmeter of Buddings 881 and 887 The second system collects roof 

dram water and hes into a subbasement storm dram system The h r d  

discharge is from the ublity tunnel network and floor dmns, which discharge 

to a sump m the boder room near the south end of the buddmg. The first and 

third dwharges have been histonally sampled. 

883 

887 

910 

The foundaoon-dram system discharges to a sump at the southwest corner of 
the building. The sump is currently sampled as FD-883-1, but the outfall has 

never been sampled 

The foundabon-dram system for this building is connected to Bulldmg 881. 

The dram system for h s  building collects at a sump and discharges to the 

ground surface northeast of the buildmg This sump is currently sampled as 

FD-9 10 

991l998 These two bulldings are connected by a tunnel that has a foundahon-dram 

system These drams flow toward the east and histonally discharged to a 

ditch on the eastern side of Building 991. This outfall has been sampled in 
the past but can no longer be located 
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995 Drams from this facdity likely discharge to three outfalls south of the fachty 

However, these drams were sludge bed underdrams that may not have exlsted 

or may have been altered by the rehung of the sludge beds None of these 

outfalls has been sampled 

996,997 

999 

Foundahon drams for these structures are beheved to be co~ected  to a storm 
sewer east of Building 991 These drams have not been sampled 

3.7.2 Sampling and Data Analysis Plan 

Table 3-3 summarues the recommended sampling and analysis program for foundahon drams 

m the OU8 IHSSs summaflzed from the OU8 Techcal Memorandum (EG&G 1994~). 

3.8 SOILS MONITORING PROGRAM 

Currently, WETS has no emstmg rouhne soils momtomg program A sigmficant number 

of sod samples have been collected from locahons wthm the Industrial Area as part of 

vanous charactemahon tasks; however, these tasks requned soil samples from umque 

locabons specific to the objectwe of each field invesbgahon These sod sample results were 

detemned to be not applicable to the proposed surface-water and sediment samplmg 

program 
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4.0 FIELD SAMPLING RATIONALE 

Secbon 4 0 of h s  t echca l  memorandum discusses the field sampling rabonale for surface 

water and sediments m the Industnal Area The rabonale for samphg site locabons, 
samphng methodology, chemcals of concern, and ducussions regarding contarmnant wurces, 

analytml methods, and fate and transport are presented m this secbon Also provldied is a 
general overview of the dramage basins in the Industnal Area and the mdividual d w g e  
basm charactembcs 

4.1 DRAINAGE BASIN OVERVIEW 

For the selecbon of surface-water and sediment sampling lmhons,  disbnct surfaw-water 

dmnages (or pathways) were idenbfied and evaluated within the Industnal Area. These 

pathways consist of subbasins, whch are topographically disbnguishable areas that dram to 

disbnct locabons The dmnage basms for the Industnal Area are shown on Plate 2 

Major dramage basins within the Industnal Area have subbasins idenbfied in the Rocky Flats 

Plant Drainage and Flood Control Master Plan (EG&G 1992g) The subbasm idenbficabon 

nomenclature used in that report will also be used for t h s  FSP The Rocky Flats Plunt 

Drainage and Flood Control Master Plan (EG&G 199213) divides the area into seven man 

dmnage basins with 29 subbasms; each subbasin was given a designator beginning with "C." 
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The letters followmg "C" designate the stream to whch the basin ulhmately dmns, "WA" 

indicates North Walnut Creek, "SWA" indicates South Walnut Creek and "DIV" refers to 

a diversion (SID or the Walnut Creek Diversion) 

The following sechons discuss the seven mam dramage basms wthm the Industnal Area and 

provide a general descnpbon of the dmnage area and the discharge l m b o n s  Each section 
contams a table that defines the subbasins, the major buddmgs m the subbasin, dramage area 

(acres), and the locahon of the subbasin dmnage point. 

4.1.1 Drainage Basin 1 

This basin includes most of the southern porbon of the Industnal Area Under normal 
condibons, the basm discharges to the east mto the buffer zone and eventually into the B- 

senes ponds The diversion structure at SW022 diverts the Central Avenue Ditch into South 
Walnut Creek at Budding 995 

Much of the Industnal Area located south of Central Avenue discharges into Dramage Basin 

1. The basin has a dmnage area of 84 acres that encompasses five mam subbasins and 29 
major buildings (EG&G 19944) Table 4-1 d e a l s  the subbasins, major bulldmgs, dramage 

area, and dram locahons 

Most flood waters would flow duectly into Pond B-5. 

4.1.2 Drainage Basin 2 

Dmnage Basm 2 includes the central and east-central porbons of the Industnal Area The 

dmnage flow is to the east and discharges into the B-senes ponds via South Walnut Creek. 

The basm has 91 acres that encompass five mam subbasins and 32 major buildings 

Dramage charactenstxs are detasled in Table 4-2 
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4.1.3 Drainage Basin 3 

Dmnage Basm 3 drams the north end of the Industnal Area to North Walnut Creek and 

ulbmately to the A-senes ponds The water from approximately SIX acres of this dramage 

basin discharges into the adjacent Interceptor Trench System The basm is composed of 144 

acres and encompasses the majorrty of the Protected Area Wetland/seep areas are found 

in the dmnage basin especially near Bulldmgs 111 and 374 (EG&G 1994d) Table 4-3 

dews  the dramage characterrstxs for Dramage Basm 3 

4.1.4 Drainage Basin 4 

Dramage Basin 4 consists of the western porbon of the Industnal Area and emts to the 

McKay Diversion Canal The McKay Diversion Canal drams to the Walnut Creek Diversion 

Canal, which flows toward the north end of the Industnal Area The 29 acres of the 
dramage area have little mdustnal development (1 e , a warehouse and a matenal storage 

yard near Budding 130) The area manly consists engmeemg and admmstratwe bulldings 

(EG&G 19944). The dramage characterrstxs are summanzed in Table 4-4 

4.1.5 Drainage Basin 5 

This dramage area is a collecbon of drams that cover porbons of the southern Industnal Area 

that eventually exlt to the SID Hydrologically, the area around the bulldings dmns south 

and down the 881 Hillside toward the SID Seeps are located near the southwestern 

Industnal Area boundary (EG&G 1994d) The dmnage area charactensbcs are outhned m 
Table 4-5 



TABLE 4-3 
OU12 FTeld Sampling Plan 

Drainage Basii 3 Characteristics 

Subbasin MGor Buildings 
m Subbasin 

Drains 
to 

Location of Subbasin Drain 

CWAC12 119, 127, 128 9 CWACl Three storm sewer outfalls flowmg north under the 
northern edge of CWAC12 dram the subbasm to a 
Qtch rcuuung through CWACl 

Ditch north of Sage Ave drams to WAC13 at the 
eastern end of CWACl 

CWACl 17 CWAC13 111, 112, 113, 115, 
335 

CWACll 9 MAC13 Two culverts, an 18-mch CMP and an 8-mch CMP, 
are located at the northeast comer of subbasm 
M A C 1  1 

331, 333 (north), 
334 (north), 
551 (west) 

NONE CWAC13 3 CWAC3 A 64-mch CMP culvert is located at the north end of 
CWAC13 

~~ 

CWAClO 9 M A C 3  An 18-mch CMP culvert located along the 
northwestern boundary of CWAClO dram to the 
channel that runs through CWAC3, also a 14-mch 
CMP crosses the subbasm boundary under the 
mtemtion of Slxth Street and South 71 Dnve 

559 (except 

561 (north), 
776 (west), 
778 (west) 

371, 374, 516, 517, 
518 

southeast), 

CWAC3 26 North 
walnut 
Creek 

A 48-mch CMP culvert is located near the northeast 
corner of subhsm CSWA3 Thrs sewer drams 
duectly mto the 72-mch storm sewer that emphea 
mto North Walnut Creek 

CWAC2 367 18 CWACS A 54-mch CMP storm sewer is located at northern 
end of CWAC2 

CWAC5 NONE 10 North 
walnut 
Creek 

A 72-mch CMP storm sewer cames flow from east 
end of CWAC5 to North Walnut Creek 

CWAC4 262, 373, 376,790 10 North 
walnut 
Creek 

A 36-1nchdIameter culvert located at north end of 
CWAAl dram to North Walnut Creek 

CWAC6 701, 712, 713, 770, 
771, 774, 776 
(northeast), 777 
(northwest) 

10 CWAC7 An 8-mchdIameter PVC storm wwer is located at 
the northeast corner of subbam W A C 6  

CWAC7 NONE 8 North 
Walnut 
Creek 

Only a portion of CWAC7 dram to N Walnut 
Creek The flow that enters from W A C 6  and the 
flow contnbutmg north (or downgdent) of the 
Interceptor Trench System wdl flow through the 60- 
mch-drame.ter stom sewer at the north end of 
W A C 7  llus sewer connects to the 72-mch storm 
sewer that dram to North Walnut Creek 

NONE A 36-mch culvert located at the center of the 
northern boundary of the CWAAl drams the 
subbasm to North Walnut Creek 
rmyl chlonde 

15 

1 PlPe 

North 
walnut 
Creek 

-ppc = Pol 

6 o f  rr 

CWAAl 

Notes 3MP = cormgatedme 

flata\oul2\tcchman\tbl4-3 septanba 1, 1594 wpf 
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4.1.6 Drainage Basin 6 

Dramage Basm 6 encompasses two subbasins totaling 11 acres m the northeastern porbon 

of the Industrial Area An extensive area of seepage occurs north of the Interceptor Trench 

System, and water flow may discharge mto h s  d m a g e  basm Th~s dramage basm contams 
only one major buddmg (Bulldmg 964) and dmharges to the A-smes ponds. Table 4-6 

summanzes the dramage charactenstxs for Dmnage Basin 6. 

4.1.7 Drainage Basin 7 

Dramage Basin 7 is associated with the Interceptor Trench System and the Solar Evaporabon 

Ponds. This area encompasses three subbasms and drams an area of 24 acres The water 

collected by the Interceptor Trench System is stored in tanks north of the Industnal Area and 

is eventually treated in either the OU4 evaporators or at Buildmg 374 Groundwater flow 
beneath Dramage Basm 7 is also collected by the Interceptor Trench System and treated 
using the onsite systems CWAC8 is composed of the Solar Evaporabon Ponds that are 

associated with OU4 acbvibes (EG&G 1994) Table 4-7 dews the dramage charactenstxs 

for thls dmnage basm 

4.2 LOCATION SCREENING CRITERIA 

The DQOs for this FSP are (1) to establish the presence or absence of contammabon, and 

(2) to collect data that wdl support "BRA 
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Proposed sampling locabons were selected based on the evaluahon of the followmg cntena. 

e locabon of dramage with respect to known or suspected areas of conkmunabon, 1.e , 
IHSSS, 

e locabon and data quality of previously collected samples, and 

e locabon of proposed sampling efforts under other WETS programs. 

Each of the seven major dramage basm (Plate 1) was mventoned for the MSSs that they 

contatned, and the potenhal for either sheet wash or leachmg and near-surface advective 

transport was evaluated Because there are more than 200 IHSSs, virtually all of the surface 

dramage structures have at least the potenbal for conkmunabon of Wment and surface- 

water Thus, this evaluabon was not an effectwe screening tool 

The second cntenon was a review of the data collected dumg previous samphg campatgns 

One of the DQOs for this samphng camygn is to provide data that can be used for 

quanhtabve nsk assessments This cntenon requlres that any data used have sufficiently low 

detecbon limits to meet the appropnate hazard levels. Virtually none of the histoncal 
sampling efforts were planned or executed with the objecbve of prowding data for a 
quanhtatwe basehe nsk assessment Therefore, there is a considerable spread on the 

reported detecbon hmts and the levels to which the data were validated This cntenon did 

not allow the ehrmnahon of any potenttal sediment-sampling sites However, it did lead to 

the removal from the OU12 program of several surface-water samphg sites that are part of 

the EG&G quarterly momtonng program and have DQos consistent with the proposed OU12 
surface-water samphg program 
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The last cntenon was an evaluabon of the locabons that have been proposed for surface- 

water or sediment sampling under other WETS programs. Currently, there are three 

proposed samphng campgns. The first is the OU13 sediment sampling plan to be 
conducted along the course of the Central Avenue Ditch and out to the confluence of the 

ditch with South Walnut Creek A second senes of samples will be collected dumg the 

charactenzabon of OU4 for the Phase 11 RI, which is not a part of this inveshgahon The 

third sampling effort consists of the foundahon dmns that are proposed for samphng as part 
of the OU8 RI/RFI Because the OU13 sampling is not scheduled untd fiscal year 1996, it 

is possible that the OU13 sampling will be mcorporated mto the OU12 samplmg effort 

(EG&G 1994e) A total of 30 percent of the proposed sampling locahons were planned and 

funded under exisbng samphng and monitolnng programs In addibon to these proposed OU 
sampling programs, outfalls were selected for mcorporahon mto thls proposed surface-water 
and sediment samplmg program usmg mformahon from the evaluabon of building sumps and 

foobng dmns summarrzed m the OU8 Techmcal Memorandum (EG&G 1994~). 

Selecbon of the actual sampling sites was accomphshed dumg a senes of walks along the 

vmous flow paths through the individual basins Partxular attenbon was psud to locahons 
idenhfied in the Rocky Flats Plant Drainage and Flood Control Mmter Plan @G&G 1992g) 

as being undersized for a 100-year recurrance mterval, six-hour storm event, At these 

locabons, areas that would be flooded as a result of dramage system overflow were included 

for sampling In addihon, samphng sites were selected at the outfalls of foundahon drams 

for the major buildings that contribute to surface-water dramages At these locahons, both 

sediment and surface-water will be collected 
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The nature of the pathways ln which surface-water collects and migrates (1 e , along channels 
and other topographc depressions) requues a focused sampling strategy to generate 

representatwe samples The collecbon of both surfacewater and sediment samples wdl be 
confined to the thalweg of the pathway channels In the case of buildlng foundation drams, 

the samples will be collected 111 the immediate vicmty of the outfall Where samples are 

collected from the same dmage, sampling will progress from downstream toward upstream 

locauons to avoid cross contammabon Dumg the site reconnassance, parkular attenbon 

was pad to the areas where sediments would collect over the long term and locabon 

accessibility Examples of these locabons are changes in slope along a dramage, upstream 
ends of culverts, and areas of over-bank flow in the vicinity of undersued stormwater 
conveyance structures. 

The focus of this invesbgabon is on surficial sxhments and surface water. The collection 

of surface water is Simply a matter of adjusbng the collecbon method for the flow 

condibons, e g , low-flow sampling as descnbed in WETS standard operatmg procedure 

(SOP) SW 03 (EG&G 19940 Because the alluvium on WETS contams some gravel and 

cobbles, sediment samphg is more complex. Generally, the majorrty of hazardous 

consbtuents are associated wth fine-gmed matenals, parbcularly clays and iron and 
manganese oxldes Within the dmnages at WETS, most of the sediment left in the channels 

after the latest storm event is relatwely fine g m e d  The approach wdl be to collect bulk 

samples from the fine-graned materral (sand size or less than 1 mdlimeter in diameter) along 
the course of the channel The samples will be collected from the top 5 cenbmeters of 

saturated sediment and over a sufficient area along the channel to provide the necessary mass 

of sample The surface layer of sediment will be sampled because thu top 5-centmeter layer 
is most hkely to be transported downstream or downwind 

L 
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4.4 ANALYTICAL RATIONALE 

One objecbve of the proposed surface-water and sediment sampling program is to determine 

the presence or absence of contammabon in these media for future evaluabon tasks Because 

contaminants could potenbally be transported via these m d a ,  the sampling rahonale was 
developed considenng the hydrology of the dramage basms As descnbed prewously, the 
dramage basins consbtute the surface-water discharge pathways from the Industtral Area 

Because the chemical handling actwbes and producbon operabons conducted withm the 

Industnal Area penmeter were not generally specific to a dramage basm, the proposed 

analyses for the surface-water and sediment samples are not specific to a dramage basm. 

Proposed surface-water and sediment samples in each Indust.mil Area dramage basm will be 

analyzed for an idenbcal set of parameters, with one noted excepbon stated at the end of h s  

secbon 

Fate and transport considerabons for the proposed analybcal parameters were also evaluated 

Many of the contarmnants of concern associated with the Industnal Area are either very 

volatde, soluble in water, or msoluble in water Because the objecbve of the sampling 

program is to determe the presence or absence of contaminahon, analybcal parameters are 
proposed for both surface-water and sediment, regardless of the solublllty or volablity of the 

contammants. The results of these analyses will be evaluated to assess fate and transport 
mechanisms 

As descnbed m Secbon 4 2, surface-water and sediment samples wdl be collected from 
specific locabons m each major dramage basin in the Industnal Area and sent to the 
laboratory for analysis Based on mformabon from the data sources descnbed in Secbon 

2 1, an evaluabon was made to determine potenbal sources of contammants of concern in 
each dramage basin Informabon pertaming to the following was reviewed to evaluate 
possible analyte lists for Industnal Area dmage basms 

I 
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0 CERCLA OUs, 

0 RCRA storage unit locahons, 
0 PCB areas of concern, 
0 

0 

histoncal operahons and achvihes, and 

previous surface-water and sediment analyhcal data 

The potenhal contaminants of concern associated wlth MSSs m pomons of the OUs, the list 

of RCRA storage unit locahons, and PCB potentml areas of concern for each Industnal Area 
dramage basin are summanzed in Table 4-8. Selected data from previous surfacewater and 

sediment samplmg programs are summanzed in Tables 3-1 and 3-2 

Based on the informahon presented in Table 4-8, the followmg list of analytes for both 
Industrral Area surface-water and sediment samples for each dramage basm was identified. 

0 radionuclides, 
0 

0 v o c s  

0 hexavalent chromium (sediment), and 
0 

Contract Laboratory Program (CLP) metals, 

major cahons and anions (surface-water) 

Analytes detected m previous surface-water and sediment samples are summanzed m 
Appendices A and B The following analyses were also included for proposed Industnal 

Area samples m each dramage basin 

0 s v o c s  

0 PCBs, and 

0 organochlome peshcides 



TABLE 4-8 
OUl2 field Sampbg Plan 

Summary of Dmnage Basin Contaminants of Concern 
in the Industrial Area 

Drainage 
Basin 

1 

Operable 
Umts 

o u 2  

OU8 

o u 9  

OUlO 

ou12  

OU13 

OU14 

Potentral Contarmaants of 
Concern (a) 

RADIONUCLIDES, 
BERYLLIUM, SOLVENTS, 
ORGANIC LIQUIDS, 
INORGANICS 

SOLVENTS AND 
RADIONUCLIDES 

RADIONUCLIDES, ACIDS, 
BASES, NITRATES, 
HEXAVALENT 
CHROMIUM, METALS, 
PHOSPHATES, SOLVENTS 

FUEL OIL, ACIDS, 
METALS, 
RADIONUCLIDES, 
VOLATILE ORGANIC 
COMPOUNDS, " R A T E S  

RADIONUCLIDES, 
BERYLLIUM, SOLVENTS, 
HEXAVALENT 
CHROMIUM, METALS, 
ACIDS 

RADIONUCLIDES, 
NllRATES, FUEL OIL, 
BERYLLIUM, BASES, 
HYDROGEN PEROXIDE, 
SOLVENTS 

RADIONUCLIDES, 
COOLANTS, SOLVENTS, 
VOLATILE ORGANIC 
COMPOUNDS, BERYLLIUM 

wp~ta\oul2\tcchmcm\trblc 4-8 (wpo October 21,1994 
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RCRA Umt 
IAXXtlOnS 

Buldmg 444 

Buddmg 884 

904 Pad 

Buldmg 447 

Buldmg 889 

Buldmg 428 

Bluldmg 866 

Bluldmg 123 

Bmldmg 865 

PCB PAC 
NO. 

400-800 
600-1000 
600-1002 
600-1003 
800-1209 
800-1210 

Page 1 of5  
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Dmnage 
Basin 

2 

TABLE 4 8  
OUl2 field Sampling Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

(oonbnued) 

Operable 
UNb 

OU6 

OU8 

o u 9  

OUlO 

OU13 

OU14 

OU16 

Potenbal Contanunants of 
Conam (a) 

RADIONUCLIDES 

SOLVENTS, 
RADIONUCLIDES, 
BERYLLIUM 

RADIONUCLIDES, 
PROCESS WASTE 

WASTE OILS, SOLVENTS, 
PAINTS, RADIONUCLIDES, 
VOLATILE ORGANIC 
COMPOUNDS, NITRATES 

RADIONUCLIDES, 
METALS, BERYLLIUM, 
SOLVENTS, ACIDS 

RADIONUCLIDES, 
PROCESS WASTE 

SOLVENTS, ETHYLENE 
GLYCOL, 
RADIONUCLIDES, PCBS 

wpmta\m12\uchmom\t.blc 4-8 (wpf) octobcr 21,1994 
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RCRA Umt 
LocatlOnS 

Buddmg 750 

Bwldmg 561 

Bmldmg 980 

Tent 1 

750 Pad 

Bmldmg 569 

Bmldmg 707 

Bmldmg 991 

Bmldmg 777 

Buildmg 528 

PCB PAC 
NO. 

500-901 
500-904 
500-905 
700- 1 103 
700-1104 
700-1 1 1 1 
900-1306 



Dmnage 
Basin 

3 

4 

b 

TABLE 4-8 
OUl2 Field Samplrng Plan 

Summary of Drrunage Bmn Contarmnants of Concern 
m the Industrial Area 

(conhued) 

Operable 
Units 

OU6 

OU8 

o u 9  

OUlO 

OU13 

OU14 

OU15 

OU7 

OUlO 

OU11 

Potenhd Contanunants of 
Concern (a) 

RADIONUCLIDES 

SOLVENTS, PHOSPHATES, 
RADIONUCLIDES, BASES, 
PROCESS WASTE, ACIDS, 
METALS 

RADIONUCLIDES, 
ORGANICS, PROCESS 
WASTE, INORGANICS 

METALS, OILS, 
SOLVENTS, 
RADIONUCLIDES, 
COOLANTS 

RADIONUCLIDES, OILS, 
METALS, GASOLINE, 
DIESEL, PROCESS WASTE 

RADIONUCLIDES, 
PROCESS WASTE 

RADIONUCLIDES, 
SOLVENTS 

RADIONUCLIDES, OILS, 
SOLVENTS, PCBS 

RADIONUCLIDES, OILS, 
SOLVENTS, METALS 

NITRATES, VOLATILE 
ORGANIC COMPOUNDS, 
RADIONUCLIDES 

RCRA Umt 
LocatiOnS 

Bddmg 331 

Bmldmg 561 

Bmldmg 776 

Bddmg 374 

Bmldmg 732 

Bmldmg 774 

Bmldmg 371 

Bmldmg 771 

Bmldmg 559 

Buildlng 777 

Bmldmg 779 

None identified 

PCB PAC 
NO. 
300-708 
300-702 
100-607 
300-709 
500-900 
500-902 
700-1 102 
700-1 112 
700-1105 

100-608 

wp~tn\aalZ\tcchmau\tabk 4-8 (wpf) October 21, 1994 
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Dmnage 
Basin 

5 

6 

TABLE 4-8 
OUl2 Field Sampling Plan 

Summary of Drainage Basin Contarmnantf of  Concern 
m the Industrial Area 

(conbnued) 

Operable 
UmtS 

ou1 

o u 2  

OU5 

OU6 

OUlO 

o u 1 2  

OU14 

OU15 

OU6 

o u 9  

OUlO 

Potent& Contaminants of 
Concern (a) 

FUEL OIL, DIESEL, 
RADIONUCLIDES, 
METALS, SOLVENTS, 
NITRATES 

RADIONUCLIDES, OILS, 
SOLVENTS, METALS 

RADIONUCLIDES, OILS, 
SOLVENTS, PCBS 

RADIONUCLIDES 

RADIONUCLIDES, OILS, 
SOLVENTS, PAINTS, 
ACIDS, CYANIDE 

RADIONUCLIDES, PCBS, 
BERYLLIUM, SOLVENTS, 
METALS, HEXAVALENT 
CHROMIUM 

RADIONUCLIDES, OILS, 
SOLVENTS, PROCESS 
WASTE 

RADIONUCLIDES, 
VOLATILE ORGANICS, 
SOLVENTS, LABORATORY 
WASTE 

RADIONUCLIDES 

PROCESS WASTE 

RADIONUCLIDES, OILS, 
METALS, VOLATILE 
ORGANIC COMPOUNDS, 
NITRATES 

RCRA Unit 
LocatiOnS 

Butldmg 444 

Buldmg 447 

Bmldmg 460 

903 Pad 

Bmldmg 664 

Bmldmg 881 

Butldmg 883 

Bmldmg 952 

Bmldmg 887 

Bwldmg 

None identified 

PCB PAC 
NO. 

400-116 1 

800-1207 
400-801 

800-1208 
800-121 1 

None 
idenhfied 
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Dmnage 
Basin 

7 

TABLE 4-8 
OUl.2 field Sampling Plan 

Summary of Drrunage Bam Contaminants of Concern 
in the Industrid Area 

(mntmued) 

Operable 
UllltS 

OU8 

ou9 

Potenbd Contaminants of 
Concern (a) 

RADIONUCLIDES, METALS 

PROCESS WASTE, 
RADIONUCLIDE$, 
NITRATES, ACIDS 

RCRA Unit 
LOCatlOrnS 

Bulldmg 788 

Bulldmg 777 

Solar Pond Surge 
Tanks 

Bulldmg 910 

Buildmg 779 

PCB PAC 
NO. 

None 
idenhfied 

Note 

(a) 

PAC = PotentmlAreaofConcem 
PCB = polychlomted biphenyl 
RCRA = Resource Conservahon and Recovery Act 

= Contamtnants that may have been associated wth activities at Indwdual Hazardous Substance Sites 
(IHSSs) wthm each Operable Umt (OU) 

wp\fkta\oul2\tcchman\t.blc 4-8 (wpf) Octobcr 21, 1994 

21 of 22 

PageSOfS 
DRA 



Rocky Flab Envmnmental Technology Site Manual RFPlER-TM1-94-0U12 2 
Operable Unit No 12 Sechon 4 (Rev 0) 

Field Samplmg Plan Effectwe Date 10/21/94 
Organuahon Envmnmental Management 

Technical Memorandum No 1 Page 22 of 22 

A review of previous operahons and actwihes idenhfied an area previously used as a 

herbicide mmng and storage area located in Dramage Basm 3 Because of these prewous 

actwihes, one proposed surface-water and sediment samphg locahon from Dramage Basin 

3, downstream of the herbicide area, wdl be analyzed for herbicides m addibon to the 

analyses listed above 
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5.0 SAMPLE COLLECTION AND ANALYSIS 

The followmg sechons provide a descrrptron of the proposed surface-water and sediment 

sampling locabons, the types and frequency of sample collecbon; the equipment and 

procedures that will be used to collect the samples, the sample handhg and documentauon 
procedures, and the analflcal requirements Samphg locaQons, sample types and 

frequency, and analyhcal requirements are based on the rahonale presented m Secbon 4.0. 

5.1 SAMPLING LOCATION AND FREQUENCY 

The rabonale for the selecbon of samphng locabons is presented m the previous sechon. 

These locabons are plotted on Plate 2 The samplmg frequency wdl be different for the two 
media Sample types and locahons are summmzed in Table 5-1 Sdments wdl be sampled 

once as a "snapshot" in bme dunng the wet season (spmg) It is not expected that the 
concentrabons of the contaminants WIU vary significantly dumg the samphg penod now 

that productron operahons have ceased 

The collecbon of surface-water samples will require two samphg events to be able to 

detemne the effects of high- and low-flow condihons or the onset of a source whose flow 
is intermittent The first set of samples wll be the most extensive. It will be collected m the 

wpUlats\oul2\tschmsm\Seot5 (wpo ootobsr 21 1994 



TABLE 5-1 
OU12 field Sampling Plan 

Sample Types and Locations 

DRAINAGE BASIN 1 

sedlment Inlet to S-1020 II 1-1 

sediment Inlet to c-62 

se4hlent outlet to c-62 

Sedlment Inlet to C-19 

sedlment Inlet to S-1015 

Sedment/Surface Water Inlet to C-18 

II 1-4 

I 1 5  
r - - - -  

Inlet to C-68 sedlment 

Sedlment outlet to c-9 1-8 

1-9 

1-10 

1-11 

1-12 

1-13 

1-14 

Inlet to c-15 Sedlment 

Wiment Outlet to C-14 

Inlet to S-1013 Sdment 

Sedlment Inlet to S-1036 

sedlment Inlet to C-70 

Sediment Inlet to C-149 

Sedlment Inlet to C-71 

Sedlment 

Wiment Inlet to C-146 

Sediment Met to C-144 

Central Avenue Ditch between S-1011 and C-83 

~~ 

Central A V ~ W  D~tch between C-83 and C-84 Sediment 11 1-19 

Sedlment Outlet to C-92 

Depression between Blllldmgs 865 and 886 Sedlment 
- 

Outlet to C-142 Sedment t+ 
1-24 

Sediment Met to C-89 

Sediment ' Inlet to C-86 

Sedment ' Inlet to S-1005 

Sediment/Surface Water 

- 
2 of 19 (wp9 h \wp\flntr\oul2\techmcm\t.b5-1 10R1194 i 



TABLE 5-1 (continued) 
OU12 Field Sampling Plan 

Sample Types and Locations 

Sample 
Deslgnatron Type h h o n  

DRAINAGE BASIN 1 (contmwd) 

1-27 sedlment Inlet to C-97 

1-28 sediment Inlet to C-136 

1-29 sedunent Inlet to C-107 

1-30 sedunent Inlet to c-10 

NB A maxmum of five dht~onal  surface water samples wll be collected at sedlment samphg 
locations if water is present 

DRAINAGE BASIN 2 

Sedlment Inlet to c-60 

2-2 Sdment Inlet to C-74 

2-3 w m e n t  Inlet to S-1037 

2-4 sedlment outlet of c-77 

2-5 Sdment Inlet to C-76 

2-6 sediment Inlet to C-80 

2-7 sediment Depression on south side of Blllldmg 708 

2-8 Sediment Ditch on south side of Protected Area Penmeter Road 

II 2-9 1 sedlment I Confluence of ED-1, C-138, and EE-5 

2-10 sedunent Inlet to C-82 

II 2-1 1 I sedlment/Surface Water I Inlet to BB-7 

2-12 Sedlment Below outlet of S-2014 

2-13 Sediment/Surface Water Outlet of EE-1 

2-14 s43dlment South dramage mto EE-1 

2-15 Sediment/Surface Water Seep on north facmg Mlside 

2-16 sediment/Surface Water Inlet to AA-8 

2-17 MmentlSurface Water Wetlmds UI vicmty of S-2016 

2-18 sedlment outlet of c-112 

2-19 sedlment Inlet to C-113 

2-20 SedimentISurface Water Wetland at AA-2 

(wpf) h \wp\fhts\wl2\techmem\t.b5-1 10/21194 Page 2 of 4 
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3 -23 SedimentJSurface Water 

3-24 SedimedSurface Water 

3-25 Sediment 

3-26 Sediment 

3 -27 Sediment 

3-28 Sedment/Surface Water , 

TABLE 5-1 (continued) 
OU12 Field Sampling Plan 

Sample Types and Locations 

11 3-1 sedrment Inlet to S-1054 

Bllside south of storage pad/parkmg lot 

Inlet of c-34 

3-2 sedunent 

3-3 sedrment/Surface Water 

3-4 SedmentBurface Water 

3-5 sediment 

3-6 w m e n t  

Inlet of S-1023 

Inlet of c-44 

Inlet of C-57 

Inlet of S-1028 3-7 sedrment 

3-8 Sedrment Inlet Of S-2052 

 see^ west of Bulldlna 371 (outside f~cd 3-9 Sedmnt/Surface Water 

3-10 Sediment 
- 

Inlet of KK-5 

Ditch south of road 

N e ~ r  SW-118 SedmedSurface Water 

Sedlment Inlet to C-50 

Inlet to S-2026 
~~ 

Wetland around substahon Sediment/Surface Water 

Sediment/Surface Water Wetland at d e t  of JC-3 

Ditch on north side of Protected Area penmeter road 3-17 Sediment 

3-18 SdmentJSurface Water Wetland to west of north portal 

Inlet to JD-1 3-19 sedrment 

3-20 Sediment/Surface Water 

3-21 Sediment/Surface Water 

3 -22 sedlment 

Wetland at outlet of C-120 

Wetland at d e t  to C-117 

Outlet of GA-1 

Wetland at outlet of GG-1 

Wetland at power poles 

Outlet of C-124 

Inlet of 0 1 2 2  

Outlet of propane storage pad 

Outlet of Bulldmg 771/774 floor dram 

(wp9 h \wp\fhts\oul2\tcchmcm\t.b5-1 10/21/94 4 of 19 



TABLE 5-1 (continued) 
OU12 Field Sampling Plan 

Sample Types and Locations 

Sample 
Desqpahon Type Locabon 

3 -29 S-t/Surface Water Location of SW093 

3-30 Sedment Outlet of Buddmg 371 roof drruns 

DRAINAGE BASIN 4 

4-1 Sedment/Surface Water 

DRAINAGE BASIN 5 

5-1 Sedunent/Surface Water 

5-2 Sedlment 

5-3 Sedlment 

5-4 sedlment 

5-5 

Outfall of YY-1 and WW-1 mllecbon 

outfall of PP-1 

Outfall of 0 0 - 1  

Outfall of "-1 

Inlet of C-142 

Sediment Inlet of S-1072 
I I 11 5-7 Sedment/Surface Water Outlet of MM-1 (wetland) 

5-8 Sediment Outlet of C-5 

5-9 Sedlment/Surface Water S I D  below Pad 904 

DRAINAGE BASIN 6 

sedlment Inlet of C-115 

DRAINAGE BASIN 7 
I I 

~ Sedlment 

About 300 feet from the west end of mterceptor trench (N 
1/3) 

Below outlet of DDD-1 

Interceptor trench below large Solar Pond 

It 7-4 I sedlment I Interceptor trench below astern Solar Ponds 

Notes 

C = culvert 
S = surface Qtch or culvert 

Stormwater control structure designations and locahons are plotted on Plate 3 (Wnght Water Engmers 1993 ) 

(wpf) h \wp\flatr\w12\techmem\tab5-1 10/21/94 
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spnng after the first sustamed thaw The intermittent and peremal streams and the 

foundabon drams around the buddmgs wdl be sampled. The second set of samples wdl be 

collected m the late summer when the peremal streams are at low flow and the mtermittent 

streams and many of the burldmg foundabon d m s  are dry These data will allow checlung 

of the seasonal vanabhty of the water quallty without duphcatmg the efforts of the EG&G 

Surface Water Group 

5.2 SAMPLING EQUIPMENT AND PROCEDURES 

All sediment and surface-water samples wdl be collected m accordance with currently 

approved SOPs contamed within the EG&G Environmental Management Division Manual 
(5-21OOO-OPS) (EG&G 19940 Of partmlar importance for the collecbon of surface-water 
samples are the followng SOPs 

SOP SW 01, Sugkce Water Data Collection Actiwtres, 
SOP SW 02, Field Measurement of Surjhce Water Parameters, 

SOP SW 03, Surfiie Water Sampling, 
SOP SW 08, Pond Sampling, 
SOP SW 09, lndutnal Eflwent and Pond Discharge Sampling, and 

SOP SW 15, River and Ditch Sampling 

The SOP that apphes specifically to the collecbon of sediments is the following: 

SOP SW 06, Sediment Sampling 
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The SOPs that apply to both surface-water and sediment samphng acbvihes are the 

followlng . 

SOP FO 03, General Equpmnt Decontamimon, 

SOP FQ 07, Handling of Decontamination Water and Wash Water, 

SOP FO. 10, Receiving, Labeling, and Handling Envrrommal Matenals Comainers, 

and 

SOP F0.13, Containenzing, Preserving, Handling, and Shpping of Soil and Water 

Samples 

5.2.1 Surface-Water Sampling 

The appropnate equipment and instrumentabon are specified in each of the above SOPS. As 

discussed previously, the focus of this effort wll be to collect surface water from the vatlous 

dramage pathways and pondmg areas. It IS anhcipated that the surface-water bodies along 

most of the dramages wlll be little more than seeps Therefore, of parbcular importance are 

the specificabons ln SOP SW 03, Su~bce  Water Samplzng, for samphng under low-flow 
condihons Surface-water samples wdl be collected using Teflon@ or stamless-steel beakers 

attached to handles of an appropnate length to reach the area of mammum flow Seeps or 

marshes will be sampled by instalhg a stamless-steel bowl slightly below water level and 

collecbng the sample from the bowl after the sediment has an opportumty to settle 

Field measurements of temperature, pH, alkalimty , dissolved oxygen, and conductmty will 
be made in accordance with the specificahons in SOP SW 02, Fzeld Measurement of Sulface 
Water Parameters, which specifies that (1) temperature wlll be measured with a 
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thermocouple that can be traced to a Nahonal Bureau of Standards (NEB) standard, (2) pH 

will be measured with a Hach One@ pH meter or equivalent, (3) alkalmty will be measured 

with a Hach Digital Titratop or equivalent, (4) dissolved oxygen wlll be measured wth 
either a Yellow Spmgs Instrument (YSI) dissolved-oxygen meter or equivalent or a Hach 

DREL 2000@ spectrophotometer or equivalent, and (5) conducbvity wdl be measured with 
a Hach 4 4 W  conducbvity meter or equivalent 

5.2.2 Sediment Sampling 

The appropnate equipment and mstrumentabon are specified 111 the SOPs noted above. 
Because the d m e n t  samples will be collected along the courses of stormwater control 
structures and in areas of stormwater overflow and only surface samples are of interest, it 
is anhcipated that all of the sediments will be relahvely fine grained Therefore, it will not 
be necessary to sieve the samples The major implements to be used in sediment sample 

collecbon are sunless-steel scoops and s p n s  and stamless-steel pans or bowls Any 
vegetabon wll be removed by hand sortmg 

Selected sediment samples collected from the dramage ditches wlll be at or near saturabon. 
To ensure the collecbon of a homogeneous sample for analysis, the procedures o u h e d  111 

SOP SW.06, Sedzment Samplzng, will be followed The only sample fracbon that wdl not 
be mixed before collecbon wlll be those collected for analyses of VOCs The sediment 
samples wll be handled, preserved, labeled, and shipped in accordance with EPA protocols 
and WETS SOPs 

5.3 SAMPLE ANALYSES 

This secbon descnbes the sample handling procedures and analybcal program for proposed 
surface-water and sediment samples collected in the Industnal Area It also presents 
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requlrernents for sample designabons, analyses, sample contamers and preservabon, and 

sample handhng and documentabon. 

5.3.1 Sample Designation 

All sediment and surface-water sample designabons generated for thrs program will conform 
to the mput requirements of WEDS Each sample designabon wll contam a me-character 

sample number consisbng of a two-letter prefix idenhfying the sample medium (e g , SE for 

sediment samples), a unique five-digit number, and a two-letter suffix idenbfymg the 
contractor One sample number WIU be requlred for each sample generated, including each 
quality control (QC) sample 

5.3.2 Analytical Requirements 

The proposed EPA Level IV analybcal methods from the General Radiochemistry and 

Roubne Analybcal Services Protocol (GRRASP) (EG&G 1994g) for the surface-water and 

sediment samples are presented in Table 5-2 The hst of analytes has been idenbfied for 
the Industnal Area based on the analybcal rahonale presented in Secbon 4.4. The contract- 

requlred detecbon hmits (CRDL) for the metals analysis are presented m Table 5-2 These 
limits of detecoon are idenocal to those specified in the GRRASP (EG&G 1994g) and the 

EPA SOW for morgatllc analysis (ILM03.0) For metals analysis, the CRDLs for all 

analytes are venfied on each instrument by roubnely establishmg instrument detecbon hmits 

(IDLs) However, the detecbon limits for samples may be considerably higher dependmg 
on the sample matnx For organic analyses, the contract-requlred quanbtabon hmits 

(CRQL) are presented in Table 5-2 These quanbtabon limits are idenbcal to those specified 
in the GRRASP (EG&G 1994g) and the EPA-CLP SOW for orgmc analysis (OLMO1-8). 

Quanhtabon limits are hlghly dependent on sample matnx The quanbtahon limits listed m 
Table 5-2 are provided as guidance and may not always be achevable Sample detecbon 



TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Detection L d t s  (CRDL) 
for Surface-Water and Sediment Ssmples 

Target Analvte L 1st Metals Bv EPA-CLP SOW (ILM03.0) 

Alummum 
Antrmony 
Arsemc (a) 
Barrum 
Berylhum (a) 
Cadrmum 
Calcium 
Chromium 
Cobalt 

Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Copper 

Non-Tar get Analyte List Metals Bv EPA-CLP SOW (ILM03.0) 

Cesium 
Lithlum 
Molybdenum 
Silicon 
Strontrum 
Tin 

Chromium VI (Hexavalent Cr) By Method SW7196 

Chromium VI 

0 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 
10 
100 
5 

5000 
15 
0 2  
40 

So00 
5 

10 
So00 

10 
50 
20 

0 
lo00 
100 
200 
100 
200 
200 

Bfia  

20 

0 
40 
12 
2 

40 
1.0 
1 0  
lo00 
2.0 

10 
5.0 

10 
20 
1 0  

1000 
3.0 
0.2 
8.0 

lo00 
1 .o 
2.0 
lo00 
2.0 
10 0 
4.0 

bu!w 
200 
20 
40 
NA 
40 
40 

me/kg 

0 10 

(wpS1) flata\oul2\technan\tb15-2 tl October 14, 1994 
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TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surface-Water and Sediment Samples (continued) 

m e t  Co mpound List Volatdes by EPA-CLP SOW (OLMO1.8) 

Chloromethane 
Bromomethane 
Vinyl Chlonde (a) 
Chloroethane 
Methylene Chlonde 
Acetone 
Carbon Disulfide 
1 , 1-Dichloroethene(a) 
1,l-Dichloroethane 
1 ,2-Dichloroethene (Total) 
Chloroform(a) 
1 ,2-Dichloroethane(a) 
2-Butanone 
1 , 1 , 1 -Tnchloroethane(a) 
Carbon Tetrachlonde(a) 
Bromodichloromethane(a) 
1,2-Dichloroprope(a) 
cis- 1,3-Dichloropropene(a) 
Tnchloroethene(a) 
Dibromochloromethane(a) 
1,1,2-Tnchloroethane 
Benzene(a) 
trans- 1,3-Dichloropropene(a) 
Bromoform(a) 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene(a) 
Toluene 
1,1,2,2-Tetrachloroethane(a) 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

wzlttr 
f=QL 

lue/l) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

t34dimmR 
c?RQz 
0 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limites (CRQL) 
for Surfacewater and Sediment Samples (continued) --- 

BNA bv EPA-CLP SOW (OLMO1.8) 

Phenol 
2-Chloroethylether, bis- 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
2-Mehth ylphenol 
1 -Chloropropane, 2,2’-oxybis- 
4-Methylphenol 
Nitrosodi-n-propylarmne, N- 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
2-Chloroetho~ymethane~ bis- 
2,4-Dichlorophenol 
1,2,4-Tnchlorobenzene 
Naphthalene 
4-Chloroanilme 
Hexachlorobuta&ene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachloroc y clopentadien, 
2,4,6-Trrchlorophenol 
2,4,5-Tnchlorophenol 
2-C hloronaphthalene 
2 - N i t r m h e  
Dimethylphthalate 
Acenaphth y lene 
2,6-Dinitrotoluene 
3-Nitrmihne 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

watts 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 

i!kdim& 
CRQL 
0 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 
800 
800 
330 
330 
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2 4  p g  
TABLE 5-2 

OU12 Field Sampling Plan 
Analytical Parameters and Contract-Required Quantitation Chits (CRQL) 

for Surfacewater and Sediment Samples (continued) 

Diethylphthalate 
4-Chlorophenylphenylether 
Fluorene 
4-Nitroanhe 
4,6-Dinitro-2-methylphenol 
Nitroso-diphenylamme, N- 
4-Bromophen ylphen y lether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
2-Ethylhexylphthalate, bis- 
Di-n-octy lphthalate 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo( a)p yrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(a , h)anthracene 
Benzo(g , h,i)perylene 

( ~ 5 1 )  fits\0~12\tccbmcm\tb15-2 t3 October 14, 19W 13 of 19 

Water 
WQL 

10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

i!?Mimmt 
ClRQrC 

330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surfacewater and Sediment Samples (continued) 

PesQcides/PCB by EPA-CLP SOW (2/88) 

BHC, alpha- 
BHC, beta- 
BHC, delta- 
BHC, gamma- (Lmdane) 
Heptachlor 
Aldnn 
Heptachlor epoxide 
Endosulfan I 
Dieldnn 

Endm 
Endosulfan II 

Endosulfan sulfate 

Methoxychlor 
Endnn ketone 
Endnn aldehyde 
Chlordane, alpha- 
Chlordane, gamma- 
Toxaphene 
Aroclor-1016 
Aroclor- 122 1 
Aroclor-1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor- 1254 
Aroclor-1260 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 
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Wa& 
=QL 
luell) 

0.050 
0 050 
0 050 
0 050 
0 050 
0 050 
0 050 
0.050 
0 10 
0.10 
0 10 
0 10 
0 10 
0 10 
0 10 
0 50 
0 10 
0 10 
0 050 
0 050 
5 0  
1 0  
2 0  
1 0  
1 0  
1 0  
1 0  
1 0  

fikimkmg 
=Qk 
0 

1.7 
1.7 
1 7  
1.7 
1.7 
1.7 
1.7 
1.7 
3.3 
3.3 
3.3 
3 3  
3 3  
3.3 
3.3 
17 0 
3.3 
3.3 
1.7 
1 7  

170.0 
33.0 
67 0 
33 0 
33.0 
33.0 
33 0 
33.0 
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TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Required Detection Limits (RDL) 
for Surface-Water and Sediment Samples (continuted) 

Radionuclxles (RD L) 

Gross Alpha 
Gross Beta 
Uranium 2331234, 235 (a), and 238 (each isotope) 
Amencium 241 
Plutomum 239/240 
Tntmm 
Cesium 137 
Strontwm 89/90 

rn 
2 
4 

0.6 
0.01 
0 01 
400 

1 
1 

Table 5-2 
OU12 field Sampling Plan 

Analytical Parameters and Method Detection Limits (MDL) 
for Surfacewater and Sediment Samples 

Amons bv Method E300.Q 

Nitrate as N 
Nitnte as N 
Sulfate 
Chlonde 
Fluonde 

pH at 25°C 
Specific Conductance at 25°C 
Total Orgmc Carbon by Method E415 1 

Dissolved Oxygen@) 
Temperature@) 
Allcalinitvlb) 

0 

5 
5 
5 
5 

0.1 

0 1 pH unit 
lOpmhos/cm 

0 1 pg/l 

NA 
NA 
NA 

o(Dc1/p 
1 

4 
10 
0 3  
0 02 
0 03 
400 

0 5  
1 

@cdm 

blxf!k& 

2.5 
2 5  
2 5  
2 5  
2 5  

0 1 pH unit 
NA 

0.5 mg/kg 

NA 
NA 
NA 
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TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Method Detection Limits (MDL) 
for Surface-Water Samples (continued) 

Chlomated Herbicides by EPA Method 615 

Dalapon 
Dicamba 
Dichlorophenoxyacebc Acid (2,4-D) 
Dichlorophenoxybutanoic Acid (2,4-DB) 
Dichlorophenoxypropioruc Acid 
Dinoseb 
MCPA 
MCPP 
Tnchlorophenoxyacebc Acid (2,4,5-T) 
Tnchlorophenoxypropionic Acid (2,4,5-TP) 

0 

5.80 
0.27 
1.20 
0 91 
0 65 
0 07 
249 
192 

0.20 
0 17 

Human health nsk-based prelirmnary remediabon goals are lower than detectton 
limit or quanbtabon hmits 

field measurements 
Contract Laboratory Program 
contract-required detechon hmits 
contract-required quanbtabon hmits 
U S Environmental Protechon Agency 
method detecbon hmt 
rmlligrams per lalogram 
milligrams per hter 
not applicable 
picocunes per gram 
picocunes per milhhter 
requxed detechon limit 
Statement of Work 
micrograms per lalogram 
mcrograms per liter 

pmhos/cm micromhos per cenbmeter 
"C degrees Celsius 
Notes The actual sample detecbon and quanbtabon hmits are highly matrrx dependent 

and may be elevated as a result The limts hsted here are the m i m u m  
achievable under ideal condibons Actual limits may be hlgher 

(wpS1) ~ \ ~ 1 2 \ t ~ ~ ~ \ t b I 5 - 2  t4 Oetobcr 14, 1994 16 of 19 
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linuts wdl be based on a dry-weight basis for sediment and wll be higher than those listed 
in Table 5-2 

The requlred detecbon hmits (RDL) as established in the GRRASP (EG&G 1994g) are 
presented m Table 5-2 for the radionuclide parameters In addibon, all non-CLP methods 
listed reference the method detecbon hmts (MDL) found m the GRRASP (EG&G 1994g) 
Method detecbon or quanbtabon linuts that do not meet prehmary remediabon goals 
(PRGs) are noted in Table 5-2 

The holding bme for hexavalent chromium analysis of water samples is 24 hours. Because 
there are reqwrements for screerung samples for radioacbvity before they are shpped offsite, 
it is not feasible to meet the hexavalent chromum analysis holding bme for water samples. 

Onsite laboratory capabihbes for hexavalent chromium are not currently avdable Water 
samples will not be analyzed for hexavalent chromium 

5.3.3 Sample Containers and Preservation 

Sample volume requrrements, preservabon techniques, holding bmes, and contamer matenal 
requirements are specific to the analysis and to the surface-water and sediment media. Table 
5-3 lists the types of analyses for the surface-water and sediment samples, associated 
contamer size, preservabves, and holding bmes Addibonal guidance for appropnate use of 
contamers and preservabve is provided in SOP FO 13, Containerzzzng, Preservzng, 
Handling, and Shtpping of Soil and Water Samples (EG&G 19940, whch wdl be followed 
dunng this samphng program 

5.3.4 Sample Handling and Documentation 

Sample handling and documentahon procedures are necessary to ensure the defensibility of 
data and to venfy the quality and quanhty of work performed in the field. Accountabhty 



TABLE 5-3 
OU12 Reld Sampling Plan 

Sample Containers, Preservation, and Holding Times 
for Sediment and Surface Water 

II SEDIMENTSAMPLES 

Parameter Container Preservatwe ~ Holdmg Tune 

~ 180 days' ~ TALandNon-TAL 
Metals 

1 x 250 mL wde-mouth 
glaSS Jal' 

Cool, 4°C 

~~ 

TCL Volatdes 
~ 

7 days 2 x 125 mL wde-mouth 
Teflon-hed jar 

1 x 9 oz wde-mouth 
Teflon-hed glass vials 

1 x 9 oz wde-mouth 
Teflon-lmed glass vials 

1 x 1 L wde-mouth 
glass Jar 

1 x 250 mL wde-mouth 

Cool, 4°C 

cool, 4°C 

Cool, 4°C 

None 

Cool, 4OC 

PesticidesPCBs 7 days unhl extrachon, 
40 days after extrachon 

7 days unhl extrachon, 
40 daw after extrachon 

Herbicides 

Radionuchdes 180 days 

TOC, h o r n ,  pH, and 
Specific Conductance 

28 days 

11 SURFACE WATER SAMPLES 

Parameter Contruner Preservahve Holding Time 

TAL Metals 1 x 1 L polyethylene Nitnc acid pH <2, 180 days' 
bottle cool, 4°C 

TCL Volatiles 2 x 40 mL VOA vials Cool, 4°C 7 days 
wth Teflon-hed septum 
hds 

PesticidesPCBs lx4Lamberglass  

Herbicides 

bottle 

1 x 4 L amber glass 
bottle 

bottle@) 
Radionuclides 12 L polyethylene 

cool, 4°C 7 days untd extrachon, 
40 days after extrachon 

7 days unhl extractmn, 
40 days after extrachon 

180 days 

cool, 4°C 

Nitnc acid pH <2 

TOC 1 x 250 mL polyethylene Sulfutrc acid pH <2, 28 days 
bottle cool, 4°C 

1 x 1 L polyethylene 

bottle 

Cool, 4°C 28 days 

cool, 4°C 

pH, Temperature, and In situ, beaker or bucket 
SDecific Conductance I None Analyze i e a t e l y  

Notes 
Holdmg time for mercury is 28 days TAL = target analyte list 

"C - degrees Celsius TCL = target compound list 
L - liter TOC = total orgamc carbon 
m L =  mlliliter oz 
PCB = polychlotrnated biphenyl 

- 
- 

OunCe  - - 
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documents include logbooks, data-collecbon forms, sample labels or tags, chm-of-custody 
records, field data documentahon, and analflcal records or reports Informahon pert.;Llrung 

to documentabm of samples, paclagmg, and shpping is provided rn SOP FO 13 (EG&G 

19949, whch w f l  be followed dunng this samphg program 

5.3.5 Data Validation 

Data validahon will be conducted on surface-water and sediment sample data, m accordance 
with the Sitavlde Quality Assurance Project Plan (EG&G 1991b) Data validahon achvitm 
will consist of reviewing and venfying laboratory data and evaluatmg the venfied data for 
data quality 
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6.0 FIELD SAMPLING PLAN SCHEDULE 

The proposed FSP schedule is shown rn Figure 6-1 The schedule mcorporates subcontractor 

coordmabon, field samphg acbvibes, laboratory analyses, data evaluabon and data 

validahon The schedule is based on the followmg assumpbons* 

DOE, EG&G, EPA, and CDPHE concur and approve of the Final Techcal 

Memorandum FSP (this document) by January 6, 1995 

The schedule for the development and review of thrs Techn~cal Memorandum FSP is not 
altered 

Funding for the project is avadable from DOE. 

There are no conficts with other surface-water and sediment collechon programs 

There are no changes m scope after approval of the Draft Techmcal Memorandum, such 

as new or addihonal samplmg locaQons, frequencies, or tesbng parameters 



---I----- - - - t - - - - -  
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Laboratory subcontractor provides 60-day turnaround reportmg results of analyses for all 

chemcal parameters 

Data are usable for Phase I mterpretabon and enwonmental evaluabon before data 

validahon 

No resamphng because of laboratory QC problems 
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7.0 DATA MANAGEMENT AND REPORTING 

Sample-loahon numbers are assigned m blocks by request to the EG&G Sample 

Management Office After samphg begins, field data wdl be input to WEDS using 

DATACAP remote entry module supphed by EG&G Data wdl be entered on a W y  basis, 

and a 3 5-mch computer Qskette WIU be delivered to EG&G on a weekly basis Data from 
the system will be available to the contractor immediately after the weekly update A hard 

copy report wdl be generated from the module for contractor use The data wdl undergo 

a prescnbed QC based on SOP FO 14, Reld Data Management (EG&G 19940 

The contractor wdl matntiwl a database for field data that are collected dumg screening 

tasks The contractor will provide 3 5-inch diskettes and hard copies to EG&G for theE use 

A sample-traclang spreadsheet wdl be mamtamed by the contractor for use m traclang 

sample collecUon and shpment The sample-traclung spreadsheet wdl be updated weekly 
and wdl be avalable to EG&G in hardcopy or on a 3 5-mch computer diskette. These data 

wlll also be dehvered to EG&G on 3 5-inch computer diskettes. Computer hardware and 

software requirements for contractors using government-supplied equipment wll be supphed 

by EG&G Computer and data secunty measures will also follow acceptable procedures 
outlined by EG&G in SOP F0.14 Data management will follow WEDS procedures m 
effect at the hme this fieldwork is implemented 
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Results of laboratory analyses will be loaded into WEDS based on a separate contract 

between the analyt~cal laboratones and EG&G Data will be extracted from WEDS to 

analyze and interpret the data for reportmg 

Forms provided m the vmous SOPS applicable to this project wdl also be used as 

appropnate to document and manage the data obtamed 
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8.0 FIELD QUALITY CONTROL PROCEDURES 

Sample duphcates, field preservabon blanks, and eqwpment nnsate blanks w d  be prepared. 

The analybcal results obmned for the surface-water and sediment samples wdl be used by 

the contractor to assess the q a t y  of the field samphg effort The types of field QC 

samples that will be collected and their apphcabon are discussed below The frequency of 

QC samples collecbon and analysis is summanzed in Table 8-1 

Duplicate samples wdl be collected by the sampling team for use as a relabve measure of 

the precision of the sample collecbon process Duphcate samples wdl be collected from the 
same locabon as the pnmary sample Duplicate samples will be collected using the same 
procedures and equipment and m the same types of contamers as reqwed for the pnmary 

samples The duplicate samples wdl be preserved m the same manner and submitted for the 

same analyses required for the pnmary samples 

Field blanks will consist of analyte-free Amencan Society for Testmg and Matenals (ASTM) 

Type 11 reagent-grade water and will be prepared by the sampling team to provide an 
indicabon of contarmnabon introduced dunng sample preparabon 

Equipment or nnsate blanks wdl be collected from the final decontamnabon nnse waters to 

evaluate the adequacy of the sample collecbon equipment decontaminabon procedures 



92 

TABLE 8-1 
OU12 Field Sampling Plan 

Field Quality Control Sample Frequency 

Sample Type Type of Analysis 

Duphcates 

Inorgmcs 

Radionuclides 

Field Blanks 

Radionuchdes 

Inorganlcs 

Equipment Blanks 

Wonuchdes 

Tnp Blanks Volatde Orgamcs 

Sample Frequency 

solids Liquids 

1/10 I 1/10 

1/10 I 1/10 

1/10 I 1/10 

I 1/20 

I 1/20 

I 1/20 

1/Day or 1/20 l/Day or 1/20 

1/Day or 1/20 l/Day or 1/20 

contamer 
1 Per ShlPPl% 

1/10 = one Quality Control sample for every 10 samples collected 

For equipment blanks, samples wdl be collected once each day or once for every 20 samples, 
whichever is more frequent 

2 o f 3  
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performed by the samphg team Equipment blanks wll be collected by msing 

decontarmnated equipment with disblled water before sample collecbon The blank sample 
will be collected and placed in the appropnate sample contamers 

Tnp blanks are used to assess the potential for cross contaminabon of VOCs within sample 

contamers used dunng storage, sample collection, and transport acbwties Tnp blanks 

consist of ASTM Type II reagent-grade water and are prepared by the analybcal laboratory 

Trrp blanks wdl be shlpped to the samphg site with the empty sample contamers and 

transported back to the laboratory with the samples Tnp blanks will remam unopened 

throughout the sampling event Tnp blanks will be prepared and analyzed for VOCs by the 

laboratory along with the other samples 

Comprehensive procedures for field QC and data usability are provided in Rocky Flats Plant 

Szte-wide Quality Assurance Project Plan @G&G 1991b) includmg control of measumg and 

test equipment, sample handhg, storage and shlpping, and reportmg requlrements. 
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EG&G Rocky Flats, Inc. 1994a Personal communicabon between Leshe Dunston, EG&G 

Surface Water Diwsion, and Wnght Water Engmeers, Inc. personnel 

EG&G Rocky Flats, Inc 19941, (August) Technical Memorandum 1, Addendum to field , 

Sampling Plan, Rocky Flats Envlronmental Technology Site 100 Area (Operable Unat 

No 13) Draft 

EG&G Rocky Flats, Inc. 1994c (Apnl) Technical Memorandum I ,  Data Compilation, 

Rocky Flats Plant 700 Area (Operable Unit No 8) Draft 

EG&G Rocky Flats, Inc 19944 (September) Proposed Intenm Measures/Intenm Remedial 
Achon Decision Document for the Rocky Flats Indwtnal Area , 

EG&G Rocky Flats, Inc. 1994e (August 26) Personal commumcahon between Suzanne I 

Berman-Smith, Contractor's Technical Representatwe, and Bdl Downs, Jacobs 

EngineeMg Group Inc 

1 
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EG&G Rocky Flats, Inc. 1994f Envlronmental Management Division Operanng 

Procedures Manual 5-21ooO-OPS-SR Vol I, Freld operahons PO), Vol 11, 

Groundwater (GW), Vol 111, Geotechnical (GT), Vol IV, Surjiie Water (SW), 

Vol V, Ecology (EE), Vol. m, Air (AP) 

EG&G Rocky Flats, Inc 19949 (February) General Radiochemstry and Routme 

Analybcal Semces Protocol (GRRASP) Envnonmental Restorabon Management. 

EG&G Rocky Flats, Inc 1993a (January) Rocky Flats Plant Surjiace-Water and Sediment 

Monitonng Program Summary. Envuonmental Protecbon Management Department, 

Surface Water Division. 

EG&G Rocky Flats, Inc 1993b Stomwater NPDES Penrut - Appkcahon Monitonng , 

Program, Rocky Flats Plant Site Prepared by Advanced Sciences, Inc 

EG&G Rocky Flats, Inc 1993c Event-Related SurJcace-Water Monitonng Report, Rocky 

Flats Plant Waer Years 1991 and 1992. EnvEonmental Protecbon Management 

Department, Surface Water Division I 

EG&G Rocky Flats, Inc 19934 (September 30) Background Geochemical 

Charactenzation Report, Rocky Flats Plant. Fmal 

EG&G Rocky Flats, Inc 1992a (December). RFI/RI Work Plan, Rocky Flats Plant I 

I 400/800 Area (Operable Unit No 12) F d  
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APPENDIX A 

SUMMARY STATISTICS FOR SEDIMENT DATA - 
DETECTS ONLY 

FROM 

ROCKY FLATS ENVIRONMENTAL 

DATABASE SYSTEM (RFEDS) 

f 1 -  

' J  



Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED009 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

ROCLOR-12G- 

UTLs based on Background Geochemical 

Characterization Report (EGBG 1993d) Page A - 1 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED009 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

URANIUM-235 

UTLs based on Background Geochemical 
Characterization Report (EGIG 1993d) 

DRAFT 
Page A - 2 



Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED01 1 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Charactenzation Report (EGBG 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED01 1 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Charactertzation Report (EGLG 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

U RAN I U M-233 ,-234 
URANIUM-235 
URANIUM-238 
VANADIUM 
ZINC 

LOCATION SED01 1 

PCllS 9 2 40 0 41 1 07 0 59 168 529 
P W  9 0 08 0 00 004 0 03 007 021 
PCl4l 9 2 00 0 40 0 97 0 48 147 482 
mdkg 8 41 10 960 2550 1049 3641 6339 
mgkg 8 50700 2900 24376 16319 41348 13904 

Chemical Name 
# Max Min Avg Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL 
Deviation 

UTLs based on Background Geochemical 
Characterization Report (EGBG 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED028 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Charactenzation Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED028 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED029 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED029 

Chemical Name 
# Max Min Avg Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL 
Deviation 

ISTRONTIUM I mgkp I 6 I 7450 1 5260 1 6500 I 783 I 7315 1 291 42 1 

UTLs based on Background Geochemical 
Charactenzation Report (EGIG 1993d) 

DRAFT 
Page A - 9 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED029 
~ ~~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Charactenzation Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED037 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Charactenzation Report (EG&G 1993d) 

DRAFT 
Page A - 11 



Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED037 
~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Charactenzation Report (EGBG 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED038 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

TRITIUM 
UNKNOWN 
UNKNOWN HYDROCARBON 

LOCATION SED038 

PCllL 1 14038 14038 14038 1,030 59 
uglkg 7 5,000 00 200 00 1,742 86 1,741 51 3,554 03 
u g h  5 I00000  30000 68000 311 45 1,00391 

~ ~~ 

Chemical Name 

URANIUM-233,-234 1 PClh 1 I \ 031 1 031 1 031 I 

# Max Min Avg Sample 85% 99/99 
Units Samples Value Value Value Standard Value UTL 

Deviation 

1 529  
URANIUM-235 I oCi/a I 1 I 000 I 000 I 000 I I 021 
URANIUM-238 
VANADIUM 
ZINC 

UTLs based on Background Geochemical 
Charactenzation Report (EG&G 1993d) 

P W  1 0 38 0 30 0 38 4 82 
mg/kg 1 3890 3890 3890 63 39 
rnglkg 1 7710 7710 7710 139 04 

Page A - 14 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

MANGANESE 
METHYLENE CHLORIDE 
NICKEL 
NITRATEINITRITE 
DH 

LOCATION SED039 

mgkl 3 33800 19200 26033 7345 33672 90735 

mgkl 1 11 80 1 1  80 1 1  80 24 16 
UGIG 2 7 96 101 4 49 4 91 960 5719 
PH 3 8 03 7 36 7 60 0 37 799 934 

ugwl 1 5 00 5 00 5 00 

~~~ ~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

RADIUM-228 
SILICON 
SODIUM 
Stigrnast-5en-3-0l, (3 beta 
STRONTIUM 

LOCATION SED039 

PCllg 2 2 01 1 90 1 95 0 08 204 455 
m g m  2 861 00 83 80 472 40 549 56 1,043 95 1,741 79 
mglkg 2 69600 37200 53400 229 10 77227 59309 
ugM3 1 8,200 00 8,200 00 8,200 00 
mglkg 3 13500 4460 7820 4946 12964 291 42 

~~ ~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 19934) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED1 17 
~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 19934) 

DRAFT 
Page A - 17 



Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

MOLYBDENUM mglkg 2 9 80 6 80 8 30 2 12 
NAPHTHALENE uglkg 3 29000 11000 21000 91 65 
NICKEL mglkg 5 1890 1260 1496 251 
NlTFWTElNlTRlTE mglkg 2 2 10 1 40 1 75 0 49 
DH DH 5 8 00 7 00 7 28 0 41 

LOCATION SED1 17 

~ 

1051 31 75 
30532 
1757 2416 
226 5719 
7 71 9 34 

Chemical Name 
# Max Min Avg Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL 
Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED1 18 
~~~~ ~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EGBG 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED1 18 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED120 

Chemical Name 
# Max Min Avg Sample 85% 99199 

Units Samples Value Value Value Standard Value UTL 
Deviation 

UTLs based on Background Geochemical 
Charactenzation Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

SELENIUM mgk2 
SILICON mgk3 
SODIUM malka 

LOCATION SED120 

2 0 28 0 26 0 27 0 01 028 218  
4 1,190 00 168 00 537 50 452 25 1,007 84 1,741 79 
4 742 00 9340 417 35 337 86 76872 59309 

Chemical Name 

STRONTIUM 
STRONTIUM89 90 
THALLIUM 

# Max Min Avg Sample 85% 99/99 
Units Samples Value Value Value Standard Value UTL 

Deviation 

" "  

mglkg 4 6480 4290 5410 1068 6521 291 42 
PCQ 3 1 46 0 09 0 58 0 77 1 37 1 07 
mglkg 1 0 54 0 54 054 110 

TIN 
TRITIUM 
URANIUM-233,-234 
URANIUM-235 

- -  
m g h  3 1480 900 1153 297 1462 4057 
PCllL 3 25844 000  16395 14253 31218 1,03059 
PClh 4 1 44 0 44 0 78 0 46 126 529  
PClh 4 0 05 0 01 0 02 0 02 004 021 

URANIUM-238 
VANADIUM 
ZINC 

PClh 4 1 73 0 28 0 71 0 69 142 482  
mglkg 4 3790 2200 3070 757 3857 6339 
mdkg 4 9500 41 60 7368 2287 9746 13904 

UTLs based on Background Geochemical 
Characterization Report (EGBG 19934) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED124 
~~ ~ 

# Max Min Avg Sample 85% 99199 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

BUTYL BENZYL PHTHALATE 

UTLs based on Background Geochemical 

Characterization Report (EG&G 19936) Page A - 23 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED124 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EGLG 19934) Page A - 24 

DRAFT 



Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

% SOLIDS % 
2-METHYLNAPHTHALENE uglkg 
4.4'-DDT ualka 

LOCATION SED125 

3 9260 8680 89 07 3 10 92 29 
4 35000 11000 21250 121 76 33913 
2 7300 1800 4550 3889 8595 

Chemical Name 

ACENAPHTH EN E 
ACENAPHTHYLENE 
ACETONE 

# Max Min Avg Sample 85% 99/99 
Units Samples Value Value Value Standard Value UTL 

Deviation 

W k g  3 1,800 00 51 0 00 1,270 00 675 06 1,972 06 
u g m  2 6400 5200 5800 849 6682 
udka 1 1400 1400 1400 

UTLs based on Background Geochemical 
Charadenration Report (EG&G 1993d) 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED125 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EGLG 1993d) 

DRAFT 
Page A - 26 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED126 
~ ~~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 

Characterization Report (EG&G 1993d) Page A - 27 

DRAFT 
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Summary Statistics for Sediment Data - Detects Only 
1991 - 1992 

LOCATION SED126 
~~~~ ~ 

# Max Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL 

Deviation 

UTLs based on Background Geochemical 
Characterization Report (EG&G 1993d) 

DRAFT 
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APPENDIX B 

SUMMARY STATISTICS FOR SURF'ACEWATER DATA - 
DETECTS ONLY 

FROM 
ROCKY FLATS ENVIRONMENTAL 

DATABASE SYSTEM (RF'EDS) 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW017 
~~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

DRAFT Page B - 1 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW017 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

DRAFT Page B - 2 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW018 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

DRAFT Page B - 3 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

UNKNOWN HYDROCARBON 
URANIUM-233,-234 

LOCATION SW018 

I I I I 

ug/L 1 2 700 I 600 I 6 50 071 I 7 24 
PCI/L I 7 344 I 062 I 2 26 088 I 3 17 

Chemical Name 

URANIUM-238 
ZINC 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

pCI/L 9 8 43 1 46 5 84 2 08 8 00 
uglL 11 2700 1050 1838 530 2389 

TOTAL SUSPENDED SOLIDS I mg/L I 4 1 1000 I 500 I 675 I 2 36 1 9 21 
TRITIUM 1 DCI/L 1 4 1  12730 1 7257 1 9602 I 2703 1 12414 

URANIUM-234 I PCl/L I ' 2 I 310 1 150 I 230 I 113 I 3 48 
URAN I UM-235 I DCVL I 6 I 022 I -001 I 009 I 009 I 0 18 

DRAFT Page 0 - 4 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

alpha-BHC uglL 1 0 01 0 01 0 01 

AMERICIUM-24 1 pCI/L 2 0 27 0 00 0 14 0 19 
ALUM I NUM uglL 2 6,29000 411 00 3,35050 4,15708 

BARIUM ualL 4 6860 1220 4065 2589 

LOCATION SWO19 

7,67386 
0 33 

67 58 

Chemical Name 

BICARBONATE AS  CACOJ 
BlS(2-ETHYLHEXYL)PHTHALAT 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
mglL 2 5240 2570 3905 1888 5868 
Ug/L 1 2 00 2 00 2 00 

DRAFT Page B - 5 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SWO19 

Chemical Name 

~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

[ZINC I uglL I 3 I 14400 I 720 I 61 63 I 7255 I 13709 I 

DRAFT Page 6 - 6 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

BlS(2-ETHYLHEXYL)PHTHALAT 
CALCIUM 

LOCATION. SW020 

UglL 1 2 00 2 00 2 00 
uglL 4 18,800 00 8,110 00 12,927 50 4,596 05 17,707 39 

Chemical Name 

CHROMIUM 
COBALT 
COPPER 
DISSOLVED ORGANIC CARBON 
FLUORIDE 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 1 1080 1080 1080 
ug/L 1 4 10 4 10 4 10 
uglL 4 1970 550 1228 742 19 99 
mg/L 2 7 40 7 10 7 25 0 21 7 47 
malL 2 0 21 0 15 0 18 0 04 0 22 

GROSS ALPHA 
GROSS BETA 
IRON 

CESIUM-1 37 I PCllL 1 2 I 027 I -005 I 011 I 023  1 0 35 
CHLORIDE I ma/L I 2 I 5650 1 980 I 3315 1 3302 I 6749 

- 
PCllL 2 5 40 1 57 3 48 2 71 6 30 
pCdL 2 1400 632 1016 543  1581 
uglL 4 12,20000 8940 3,39323 5,89398 9,52296 

MAGNESIUM 
MANGANESE 
NEPTUNIUM-237 
NICKEL 
NlTRATElNlTRlTE 

- 
uglL 4 408000 86400 1,92600 147069 3,45552 
uglL 4 14900 620 4495 6950 11723 
PCllL 1 0 04 0 04 0 04 
ug/L 2 2060 1550 1805 361 21 80 
malL 2 1 30 0 87 1 09 0 30 1 40 

LEAD I ug/L 1 4 1 2640 1 190 1 1003 I 1130 I 2177 
LITHIUM I ua/L I 2 I 1040 I 200 1 620  I 594 I 12 38 

NITRITE 
ORTHOPHOSPHATE 

- 
mg/L 1 0 06 0 06 0 06 
mg/L 2 0 31 0 31 0 31 0 00 0 31 

POTASSIUM 
SILICON 

I 

PHOSPHORUS 1 mg/L 1 2 1 046 1 030 I 038 1 011 I 0 50 
PLUTONIUM-2391240 I oCI/L I 2 I 015 I 014 1 014 I 001 I 0 15 

uglL 4 6,75000 119000 4,32750 2331 84 675262 
uglL 4 29,300 00 1,030 00 9,085 00 13,567 56 23,195 26 

SODIUM uglL 
STRONTIUM uglL 
STRONTIUM-69.90 OWL 

4 32,900 00 7,470 00 22,667 50 12,491 58 35,658 74 
4 8880 4010 6355 21 73 8614 
1 0 67 0 67 0 67 

SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 

mglL 2 6960 6 10 3785 4490 8455 
mglL 2 19400 6800 131 00 8910 22366 
mglL 2 6 20 6 00 6 10 0 14 6 25 

DRAFT Page B - 7 

TOTAL SUSPENDED SOLIDS 
TRITIUM 
URANIUM-233,-234 
URANIUM-234 
URANIUM-235 

mglL 2 24400 7000 15700 12304 28496 
pCdL 1 23400 23400 23400 
PCl/L 1 0 34 0 34 0 34 
pC1lL 1 0 40 0 40 0 40 
DCIIL 1 -002 -002 -002 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

URANIUM-238 PCllL 
VANADIUM uglL 
ZINC uglL 

LOCATION SW020 

2 o 4a 0 14 0 31 0 24 0 56 
1 3030 3030 3030 
3 16400 1620 7370 7917 15604 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

DRAFT Page B - a 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ALKALINITY A S  CACO3 mglL 8 11000 
ALUMINUM uglL 10 35,100 00 

ANTIMONY ualL 1 4020 
AMERICIUM-241 PCllL 1 0 01 

LOCATION SW022 

4200 61 63 21 71 8421 
47 20 17,102 02 12,762 90 30,375 44 
0 01 0 01 
4020 4020 

Chemical Name 

ARSENIC 
BARIUM 
BERYLLIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
ugIL 4 6 00 3 00 4 60 1 32 5 98 
uglL 10 46500 1420 20385 15774 36790 
uglL 5 2 70 1 40 2 02 0 59 2 64 

~ 

PLUTONIUM-2391240 PCllL 1 0 04 0 04 0 04 
POTASSIUM uglL 10 861000 2,41000 5,41800 2,08310 758442 

SILICON uglL 2 1,77000 1,70000 1,73500 4950 1,78648 
SODIUM uglL 10 19 000 00 4,700 00 9,554 00 4 033 00 13 748 32 
STRONTIUM ualL 10 28800 45 20 163 16 0007 24643 

SILICA mglL 3 1 00 1 00 1 00 0 00 1 00 

- -  - 
STRONTIUM-89,90 
SULFATE 
TIN 

I 

(PHOSPHORUS I ma/L I 1 I 009 I 009 I 009 I 

" 
PCllL 1 0 82 0 82 0 82 
mglL 10 1900 600 11 74 441 16 33 
ualL 2 3000 2670 2875 290 31 77 

TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 
TRITIUM 

- 
mglL 13 16000 8200 11508 2350 13952 
mglL 12 2 50000 36 00 856 58 954 55 1 849 32 
DGllL 35 21180 -4290 4502 7198 11987 

DRAFT Page B - 9 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW022 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

DRAFT Page B - 10 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW023 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

Page B - 11 DRAFT 

-E r 3  



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

STRONTIUM-90 
SULFATE 
TETRACHLOROETHANE 
THALLIUM 

LOCATION SW023 

PCllL 2 0 83 0 28 0 55 0 39 0 96 
mglL 20 6990 1000 3411 1681 5159 
uglL 1 5 00 5 00 5 00 
ualL 1 1 00 1 00 1 00 

Chemical Name 

TIN 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 3 1930 1610 1800 168 1975 
mglL 21 1,53000 7400 37438 312 11 69897 
mglL 12 4 00 1 40 2 68 111 3 84 
malL 17 105000 300 18806 28787 48744 

TRITIUM 
URANIUM-233 -234 
URANIUM-234 
URANIUM-235 
URANIUM-238 
VANADIUM 

PCllL 29 89000 -2610 16007 16725 33401 
PCllL 8 5 04 0 52 3 31 1 32 4 69 
PCllL 4 3 40 2 70 3 05 0 29 3 35 
PCllL 9 0 44 0 02 0 15 0 14 0 30 
PCllL 12 4 57 0 44 2 63 0 97 3 64 
ualL 15 9500 2 10 2405 2734 5249 

FlNC I uglL I 26 I1,20000 I 280 I 17785 I 27876 I 46776 I 

DRAFT Page B - 12 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW030 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

lZlNC 3 I 3760 I 460 I 1700 I 1796 I 3568 I 

DRAFT Page B - 13 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ANTIMONY 
BARIUM 
BERYLLIUM 

LOCATION SW031 

ug1L 1 1200 1200 1200 
uglL 8 13000 8970 11245 1589 12898 
uglL 2 0 60 0 60 0 60 0 00 0 60 

Chemical Name 

PLUTONIUM-239/240 
POTASSIUM 
SILICON 
SODiUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

PCllL 2 0 01 0 00 0 01 0 01 0 01 
uglL 8 2,70000 1,90000 2,22000 28928 2,52086 
uglL 12 7,280 00 1,750 00 6,061 67 1,926 64 8,065 37 
ualL 8 34 000 00 27 000 00 29 987 50 2,508 52 32 596 36 

ALUMINUM I uglL I 7 1 27000 I 2000 I 14543 I 111 01 1 26087 
AMERICIUM-241 1 P C ~ L  1 2 I 000  1 000 I 000 I 000 I 0 00 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW031 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

[ZINC I uglL I 7 I 3600 I 400 I 2000 1 1031 1 3072 1 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW035 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

I 

LOCATION SW035 
~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

DRAFT Page B - 17 

I 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW036 
- 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW036 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

DRAFT Page B - 19 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

RADIUM-226 
SELENIUM 
SILICA 
SILICON 

LOCATION SW038 

PCllL 2 0 63 0 16 0 40 0 33 0 74 

mglL 3 9 10 6 20 7 20 165 8 91 
uglL 3 2000 200 8 67 987 1893 

uglL 20 9,400 00 5 860 00 7,495 50 1,039 55 8,576 63 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

SULFIDE I mg/L I 1 I 100 I 100 I 0 0  I 
THALLIUM I UdL I 3 I 300 I 100 I 203 1 100 I 3 08 

LOCATION SW038 

TIN I uglL I 4 I 2940 I 1300 I 1915 I 721 I 26 64 
TOTAL DISSOLVED SOLIDS I ma/L I 15 I 64000 I 31000 I 38280 I 8093 I 46696 

Chemical Name 

TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
mg/L 11 6 00 2 00 3 51 125 4 81 
mglL 11 2200 500 1055 501 15 75 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ALUMINUM uglL 3 81800 24500 47500 

BARIUM ualL 4 14700 12400 13525 
AMERICIUM-241 pCdL 2 0 61 0 00 0 31 

LOCATION SW043 

30275 78986 
0 43 0 75 
11 00 14669 

Chemical Name 

LITHIUM 
MAGNESIUM 
MANGANESE 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 3 6 60 6 30 6 50 0 17 6 68 
uglL 4 908000 8,25000 8,66500 41573 909736 
ualL 4 12400 680 7225 5544 12991 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SWO44 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

URANIUM-235 
URANIUM-238 
VANADIUM 
ZINC 

LOCATION SWO44 

PCllL 3 0 08 0 03 0 07 0 03 0 10 

uglL 4 6 30 2 00 3 60 1 87 5 55 
PCllL 4 2 30 0 76 1 72 0 67 2 42 

uglL 7 4750 730 3024 1423 4505 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

SILICA 
SILICON 
SILVER 
SODIUM 

LOCATION SW046 

mglL 1 4 30 4 30 4 30 
uglL 22 7,98000 248000 503500 1,56245 6,65995 
uglL 2 6 30 6 30 6 30 0 00 6 30 
uglL 18 54,000 00 36,500 00 46,038 89 4,479 65 50,697 72 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

STRONTIUM uglL 20 70000 48000 
STRONTIUM-89,90 PCllL 6 109 0 10 
STRONTIUM-90 PCllL 1 0 39 0 39 
SULFATE malL 9 67 80 35 50 

LOCATION SW046 

60945 6201 67394 
0 59 0 37 0 98 
0 39 

4748 12 03 5999 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

TETRACHLOROETHENE 
TIN 
TOLUENE 
TOTAL DISSOLVED SOLIDS 

- 
uglL 2 6 00 4 00 5 00 141 6 47 
ug/L 2 3570 3280 3425 205 3638 

mdL 9 75800 42000 50422 10091 609 17 
uglL 1 4 00 4 00 4 00 

TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 
TRICHLOROETHENE 
TRITIUM 
UNKNOWN HYDROCARBON 

- 
mglL 9 6 30 3 50 4 71 111 5 86 
mglL 10 3500 500 1220 982 2241 

PCllL 7 32800 81 25 17267 8674 26288 
ualL 4 9 00 4 00 6 75 2 22 9 06 

uglL 1 7 00 7 00 7 00 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW050 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

GROSS BETA 

LOCATION SW051 

PCllL 1 2081 2081 2081 

~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviabon 

URANIUM-238 I pC1lL I 1 I 0 5 7  I 057 1 057 1 
ZINC I uglL 1 1 I 280 1 280 I 280 I 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW052 

Chemical Name 
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# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

1,2-DICHLOROETHENE uglL 
ALUM IN UM uglL 

ANTIMONY ualL 
AMERICIUM-241 PCllL 

LOCATION- SW053 

4 3800 1500 2775 1153 3974 
6 1,73000 48 10 83850 72426 1,591 73 
4 3 48 0 01 1 04 1 64 2 74 
1 2820 2820 2820 

Chemical Name 

AROCLOR-1254 
ARSENIC 

# Max Min Avg Sample 86% 
Units Samples Value Value Value Standard Value 

Deviatlon 

- 
uglL 1 2 70 2 70 2 70 
uglL 8 8 40 1 00 3 99 2 88 6 98 

CALCIUM 
CARBON TETRACHLORIDE 

- 
uglL 9 155 000 00 15,000 00 94,544 44 37,771 45 133,826 76 
UQlL 1 4 00 4 00 4 00 

BARIUM I uglL 1 9 1 33600 1 3320 I 18524 1 8474 I 27337 
BICARBONATE A S  CACO3 I ma/L I 4 1 39300 1 24300 I 30850 I 6573 1 37686 

MAGNESIUM 
MANGANESE 
MERCURY 

uglL 9 32,900 00 2,480 00 22,475 56 8,334 83 31,143 78 
uglL 9 52600 2920 34013 16453 511 24 
uglL 1 0 26 0 26 0 26 

CESIUM-137 I PCIIL 1 3 I 045 I 033 1 038 1 006 I 0 45 
CHLORIDE I ma/L I 4 I 5640 I 5290 I 5418 I 154 I 5578 

NEPTUNIUM-237 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

URANIUM-233,-234 
URANIUM-234 

LOCATION SW053 

I I 

PCllL 1 I 362 I 3 62 3 62 
RCI/L 3 1  094 I 0 59 0 79 0 18 0 97 

Chemical Name 

VANADIUM 
ZINC 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 3 5 80 4 30 5 20 0 79 6 03 
uglL 5 4740 760 1840 1709 3617 

TRICHLOROETHENE ] ug/L I 1 1 800 1 800 1 800 1 
TRITIUM I 0CilL I 3 I 12000 I 3878 I 7659 I 4090 I 11913 

URANIUM-235 I pCI/L 1 3 I 014 I 002 I 006 I 007 I 0 13 
URANIUM-238 1 DCI/L 1 4 1 250 1 037 1 106 1 099 I 2 09 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

AMERICIUM-241 
ANTIMONY 
ARSENIC 

LOCATION SW054 

- 
pCUL 6 0 08 0 00 0 02 0 03 0 06 
ug/L 4 1960 890 1538 458 20 13 
UQlL 1 0 80 0 80 0 80 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

ACETONE I uglL I 2 1 1100 1 1100 I 1100 1 000 I 1100 
ALUMINUM I ualL I 11 I 98300 I 3710 1 35505 I 30995 1 67740 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

STRONTIUM 
STRONTIUM-89 
STRONTIUM-89.90 

LOCATION SW054 

uglL 20 46000 217 00 31545 84 94 40379 
PCllL 1 -0 09 -0 09 -0 09 
DCI/L 6 6 55 0 26 1 46 2 50 4 05 

Chemical Name 

URANIUM-235 
URANIUM-238 
VANADIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

I 

PCllL 9 033 -002 0 14 0 12 0 27 
PCllL 10 1372 060 3 42 3 84 7 41 
uglL 4 8 10 3 20 4 73 2 27 7 09 

[ZINC I ualL I 13 I 3430 I 260 1 1362 I 826 I 2220 1 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW055 
~~ ~ ~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW055 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

VANADIUM I uglL I 4 I 6 8 0  I 380 I 523 I 150 1 6 78 
ZINC 1 ug/L I 7 I 51600 I 800 I 13927 I 181 52 1 32805 
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I 

POTASSIUM 
RADIUM-226 
SELENIUM 
SILICA 

Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ugll 11 3,18000 1,02000 1821 82 66202 2,51032 

ug/L 7 4 00 110 2 36 1 28 3 68 
mgll 1 8 00 8 00 8 00 

PCllL 3 0 82 0 32 0 61 0 26 0 87 

LOCATION SW056 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 

LOCATION SW056 

mglL 8 65000 56600 59725 3039 62885 
mglL 5 4 80 3 00 3 78 0 78 4 59 

Chemical Name 

TOTAL SUSPENDED SOLIDS 
TRICHLOROETHENE 
TRITIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

mg/L 1 5 00 5 00 5 00 
uglL 10 11000 7300 8930 1270 10251 
DCIIL 5 19780 8200 13826 5707 19761 

SILICON I uglL I 15 I 7 420 00 I 5,900 00 I 6,366 67 I 445 34 1 6,829 82 
SILVER I uglL I 3 290 I 430 I 121 I 5 56 

Unknown 
URANIUM-233,-234 
URANIUM-234 

ug/L 2 7 00 6 00 6 50 0 71 7 24 
PCllL 7 4 74 3 80 4 37 0 32 4 71 
PCllL 2 4 30 4 10 4 20 0 14 4 35 

URANIUM-235 
URANIUM-238 
VANADIUM 

PCllL 6 0 32 0 05 0 19 0 09 0 28 
pCVL 9 4 65 2 70 3 70 0 67 4 40 
ualL 4 7 70 3 00 5 05 2 42 7 56 

VINYL CHLORIDE I uglL 1 7 1 2700 1 1300 I 2043 I 627 I 2695 
ZINC 1 ug/L 1 8 1 3530 1 550 1 1404 1 983 1 2426 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW057 
~ 

Chemical Name 
# Max Min Avg Sample 86% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

URANIUM-238 
VANADIUM 
ZINC 

LOCATION SW058 

PCllL 1 1 36 1 36 1 36 
uglL 2 5 80 4 10 4 95 1 20 6 20 
ua/L 4 2300 5 0 0  11 98 776 2004 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

~ ~~ 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

CESIUM ug/L 6 8000 1460 4382 2420 
CESIUM-134 PCllL 1 1 04 1 04 1 04 
CESIUM-137 pC1lL 11 127 -046 034 0 45 
CHLORIDE ma/L 56 13000 2000 5942 1873 

LOCATION SW059 

6899 

0 81 
7890 

~ 

Chemical Name 

CHLOROFORM 
CHROMIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
ug/L 63 3400 400 1956 780 2766 
uglL 13 2660 350 8 58 647 1531 

11.1 .I-TRICHLOROETHANE I ua/L I 3200 1 400 I 1059 1 549  I 1630 1 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW059 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

STRONTIUM-89 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW059 
~~ _ _ ~  ~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

IZINC ] uglL J 113 1 40000 I 2200 I 18315 I 7835 1 26463 I 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW060 
~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

SODIUM 
STRONTIUM 
STRONTIUM-89 
STRONTIUM-89,90 
STRONTIUM-90 

LOCATION SW060 

- 
ug1L 19 42,700 00 26,700 00 34 121 05 4 811 63 39,125 14 
uglL 20 561 00 61 00 44553 13560 58655 
pCt/L 1 0 56 0 56 0 56 
PCllL 6 7 49 0 21 1 69 2 86 4 66 
DCllL 1 0 05 0 05 0 05 

Chemical Name 

~ ~~ 

SULFATE 
TETRACHLOROETHENE 
THALLIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

mglL 10 4460 1480 3365 752 41 47 
uglL 8 2000 300 1213 572 1807 
ualL 1 1 80 1 80 1 80 

SILICON I uglL I 23 111,400 00 I 985 00 I 5,633 70 I 1,684 89 I 7,385 98 
SILVER I ualL I 4 1  440 1 220 I 370 I 104 I 4 78 

I -  I ITOTAL DISSOLVED SOLIDS I ma/L I 10 I 56800 I 20400 1 43440 1 9925 1 53762 1 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 .. 1993 

LOCATION SW061 
~~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

MOLYBDENUM 
NEPTUNIUM-237 
NICKEL 
NlTRATElNlTRlTE 

LOCATION SW061 

ugk 12 11 50 170 3 67 2 70 6 48 
PCllL 3 014 -022 -003 0 18 0 15 
uglL 6 21 40 270 9 70 6 82 16 79 
ma/L 12 5 20 1 50 3 70 113 4 88 

Chemical Name 

NlTRiTE 
OIL AND GREASE 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

" 

mglL 1 0 03 0 03 0 03 
mglL 1 9 00 9 00 9 00 

RADIUM-226 
SELENIUM 

" 

pCI/L 7 0 70 0 17 0 30 0 19 0 49 
uglL 35 7 40 1 00 181 114 3 00 

~~ 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW061 
~~~~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ACETONE uglL 1 9 00 9 00 
ALUMINUM ug/L 11 1,00000 1500 
AM ERI C I U M-24 1 pCilL 5 0 11 0 00 

LOCATION SW068 

9 00 
29618 28701 59467 
0 03 0 05 0 07 

~~~~ ~ ~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

AMMONIA 
ANTIMONY 
BARIUM 
BICARBONATE AS  CACO3 
CADMIUM 

mglL 1 0 54 0 54 0 54 
uglL 3 3750 2260 3043 748 3821 
uglL 18 16300 3820 10218 3288 13637 
mg/L 10 20600 9200 151 60 4253 19583 
ualL 3 2 10 1 20 1 60 0 46 2 08 

CALCIUM 
CARBONATE AS  CAC03 
CESIUM 

- I 

uglL 18 87,000 00 39,900 00 63,761 11 15,599 21 79,984 29 
mglL 3 3020 1230 1833 1028 2902 
uglL 4 6000 5000 5500 577 61 00 

- 

CESIUM-137 I PCIIL 1 5 I 027 I -014 1 004 I 015 I 0 20 
CHLORIDE I malL I 9 I 14000 1 3790 I 7279 I 2893 I 10288 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

THALLIUM 
TOLUENE 

LOCATION SW068 

- 
uglL 1 6 20 6 20 6 20 
uglL 1 5 00 5 00 5 00 

~ 

Chemical Name 

TOTAL DISSOLVED SOLIDS mg/L 
TOTAL ORGANIC CARBON mg/L 
TOTAL SUSPENDED SOLIDS malL 

~ ~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

9 48800 20800 36333 7765 44409 
9 2200 360 7 56 5 57 13 34 
11 14600 1400 4355 51 14 9673 

[TETRACHLOROETHANE I ua/L I 1 1 800 1 800 I 800 I 

TRITIUM 
UNKNOWN CYCLIC HYDROCAR 

- 
PCllL 6 31960 7532 16422 8601 25367 
ug/L 1 1000 1000 1000 

UNKNOWN HYDROCARBON 
URANIUM-233 -234 
URANIUM-234 
URANIUM-235 
URANIUM-238 

- 
ug/L 5 1000 400 6 60 2 41 9 10 
PCllL 6 3 02 0 86 2 24 0 76 3 03 
PCllL 3 2 80 1 80 2 27 0 50 2 79 
PCI/L 7 0 15 0 05 0 11 0 04 0 15 
DCI/L 9 3 00 110 2 27 0 68 2 97 

VANADIUM 
ZINC 

uglL 7 4 10 2 40 3 14 0 58 3 75 
uglL 9 5800 980 2483 1764 4318 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW069 
~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

TOLUENE ug1L 1 7 00 7 00 7 00 
TOTAL DISSOLVED SOLIDS mg1L 8 45800 22600 35575 71 28 42988 
TOTAL ORGANIC CARBON mglL 6 1900 490 7 80 554 1356 
TOTAL SUSPENDED SOLIDS mglL 12 21200 750 71 29 7704 151 41 
TRITIUM oCI/L 5 32980 -9480 16652 15903 331 91 

LOCATION SW069 

UNKNOWN 
UNKNOWN HYDROCARBON 
URANIUM-233,-234 

Chemical Name 

uglL 2 9 00 6 00 7 50 2 12 9 71 
uglL 5 2000 500 1000 587 16 11 
PCI/L 5 3 90 181 2 58 0 82 3 43 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

URANIUM-234 
URANIUM-235 
URAN I UM-238 
VANADIUM 
ZINC 

PCllL 3 3 60 1 70 2 67 0 95 3 66 
PCIIL 5 0 21 -0 02 0 07 0 08 0 16 
pCI/L 8 3 30 1 66 2 58 0 61 3 21 
ug/L 5 3 90 2 50 3 26 0 65 3 94 
USlL 11 2880 650 1464 711 22 03 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

PLUTONIUM-2391240 
POTASSIUM 
RADIUM-226 
SELENIUM 

LOCATION SW070 

PCllL 7 0 02 0 00 0 01 0 01 0 01 

PCIIL 1 0 21 0 21 0 21 
uglL 1 0 90 0 90 0 90 

uglL 22 4,06000 2,10000 2,81000 51646 3,34712 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW070 
-~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

CHLOROFORM 
CHROMIUM 

LOCATION SW084 

ug/L 1 4000 4000 4000 
uglL 2 4 20 3 80 4 00 0 28 4 29 

Chemical Name 

IRON 
LEAD 
LITHIUM 

# Max Mln Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Devlation 

uglL 7 2,00000 2050 56021 73058 1,32002 
uglL 6 6 20 1 30 2 82 181 4 70 
uglL 7 1400 1020 1257 146 1409 

ACETONE [ uglL I 1 I 1400 I 1400 I 1400 1 
alpha-CHLORDANE 1 000 1 000 J 

METHYLENE CHLORIDE 
NlTRATElNlTRlTE 

- 
uglL 1 1500 1500 1500 
mglL 7 4290 1420 2404 1307 3763 

MAGNESIUM I uglL 1 8 ~12,00000 110,100 00 110,937 50 I 730 83 111,697 56 
MANGANESE I ua/L I 7 1 2300 I 520 1 1174 I 756 1 1961 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW084 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

URANIUM-238 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW086 
~~ 

Chemical Name 

~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW086 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW087 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW087 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

DRAFT Page 6 - 59 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW088 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

SILVER 
SODIUM 

LOCATION SW088 

I 

uglL 8 8 20 2 40 4 49 2 06 6 63 
uglL 16 576,000 00278,000 00460,562 50 80,487 65 544,269 66 

Chemical Name 

TOTAL SUSPENDED SOLIDS 
TRICHLOROETHENE 
TRITIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

mglL 9 33000 400 10211 14042 24815 
ug/L 5 9 00 2 00 5 00 2 74 7 85 
PClR 9 2,35500 1,10000 1,72575 45256 2,19641 

SILICA I mg/L I 8 I 650  I 460 I 583  I 056 I 6 40 
SILICON I ua/L I 4 I 4.710 00 I 1.890 00 I 3.482 50 I 1.283 42 I 4.817 25 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW090 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

URANIUM-235 
URANIUM-238 
VANADIUM 
ZINC 

LOCATION SW090 

PCllL 7 2200 101 8 89 7 90 17 11 
PCllL 7 33000 1738 12479 11962 24920 
uglL 7 2600 370 1001 757 1788 
uglL 11 38500 3240 14881 11886 27243 

Chemical Name 
# Max Mln Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

SILICON 1 uglL I 4 I 5,38000 I 781 00 1 3 18275 I 1,90600 I 5,16499 
SILVER I ualL I 3 240 I 667 I 372 I 1053 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

CALCIUM 
CESIUM 
CESIUM-137 

LOCATION SW092 

ugIL 20 100,000 00 25,800 00 77,040 00 17,680 21 95,427 42 
uglL 5 13000 5000 7200 3493 10833 
PCllL 5 028 -069 -003 0 38 0 37 

Chemical Name 

CHROMIUM 
COBALT 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
uglL 1 5 50 5 50 5 50 
uglL 1 5 50 5 50 5 50 

ICHLORIDE I ma/L I 10 I 8060 I 4010 I 5920 I 1288 I 7259 I 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

URANIUM-234 
URANIUM-235 
URAN I UM-238 
VANADIUM 

LOCATION SW092 

pCllL 2 4 40 2 60 3 50 1 27 4 82 

PCllL 9 5 80 3 40 4 57 0 85 5 45 
PCllL 7 0 33 0 03 0 14 0 10 0 24 

ualL 4 1550 200 5 63 6 60 12 48 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

[ZINC I uglL I 12 I 7310 I 510 I 1858 I 1947 I 3883 I 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LITHIUM 
MAGNESIUM 
MANGANESE 

LOCATION SW093 

uglL 25 7000 370 1516 1335 2905 
uglL 25 31,000 00 6 900 00 15,696 00 5,256 23 21,162 48 
uglL 25 2,10000 7670 511 86 38489 91214 

Chemical Name 

METHYLENE CHLORIDE 
NAPHTHALENE 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
uglL 2 3800 1900 2850 1344 4247 
uglL 1 1 00 1 00 1 00 

~ ~ 

NITRITE 
OIL AND GREASE 
ORTHOPHOSPHATE 

- 
IMERCURY I ualL I 3 I 054 I 021 I 034 I 018 I 052 I 

mglL 6 0 09 0 03 0 05 0 02 0 08 
mglL 1 7 20 7 20 7 20 
mglL 4 0 04 0 02 0 04 0 01 0 05 

NEPTUNIUM-237 1 PCllL I 3 I 034 I 001 I 013  I 018 I 0 32 
NICKEL I ua/L I 7 I 10000 I 610 I 3630 I 3309 I 7071 
INITRATE~NITRITE I malL I 15 I 430 I 040 I 173 I 095 I 272 

DRAFT Page B - 66 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

TOTAL SUSPENDED SOLIDS 

URANIUM-233,-234 
TRITIUM 

LOCATION SW093 

- 
mg/L 13 1,90000 600 28708 58327 89368 

PCIIL 8 2 65 0 00 1 76 0 89 2 68 
PCllL 21 1,42400 -81 30 131 90 31564 46017 

Chemical Name 

URANIUM-234 
URANIUM-235 
URANIUM-238 
VANADIUM 
ZINC 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

pCilL 3 3 00 110 2 07 0 95 3 06 

pCi1L 11 5 70 0 00 3 46 1 76 5 30 
uglL 10 25000 2 00 66 54 80 94 15071 
ualL 21 750 00 660 14788 20929 365 54 

PCllL 6 0 11 0 00 0 06 0 04 0 10 

TOTAL DISSOLVED SOLIDS I mg/L I 15 I 45800 I 10000 I 29227 I 131 12 I 42863 
TOTAL ORGANIC CARBON I ma/L I 8 I 530 I 300 I 421 I 091 I 5 16 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

NICKEL 
NlTFWTElNlTRlTE 
NITRITE 
OIL AND GREASE 

LOCATION SW094 

uglL 9 1600 440 8 59 380 1254 
mglL 10 39000 21000 29300 7088 36671 
mglL 4 0 09 0 03 0 05 0 03 0 08 
malL 9 1 30 0 30 0 63 0 33 0 97 

~ ~~ ~~ ~ ~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

ORTHOPHOSPHATE 
PHOSPHORUS 
PLUTONIUM-239l240 
POTASSIUM 
RADIUM-226 

- 
mglL 13 0 04 0 01 0 02 0 01 0 03 
mglL 11 0 08 0 03 0 04 0 02 0 06 
PCllL 6 0 03 0 00 0 01 0 01 0 02 
uglL 18 57,500 00 27,400 00 37,661 11 9,037 90 47,060 53 
PCllL 5 0 64 0 29 0 39 0 14 0 54 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

TIN 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 
TRlCH LOR0 ETH E N E 

LOCATION SW094 

uglL 9 6490 2310 4661 1310 6023 
mglL 10 340000 1,80000 254000 48351 3,04285 
mglL 8 5 00 2 00 3 75 116 4 96 
mglL 8 2100 500 1038 560 1620 
uglL 1 1 00 1 00 1 00 

Chemical Name 

TRITIUM 
URANIUM-233,-234 
U RAN I UM-234 
URANIUM-235 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
pCilL 9 1,58900 90000 1,24304 22921 1,481 42 
pCilL 8 3925 005 21 99 1255 3505 
pCilL 2 2800 2800 2800 000 2800 
PCllL 10 1 60 0 03 0 78 0 42 121 

SULFATE I mg/L I 10 I 14000 I 6500 I 10330 I 21 65 I 12582 
SULFIDE I mg/L 1 2 I 100 1 100 I 100 I 000 I 1 00 

URANIUM-238 
VANADIUM 
ZINC 

PCllL 9 2250 457 1554 497 2071 
uglL 16 1280 420 8 12 230 1051 
uglL 8 41 00 1020 2218 1248 3515 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

NITRATEINITRITE 
NITRITE 
OIL AND GREASE 
ORTHOPHOSPHATE 

LOCATION SW095 

mglL 15 62000 4760 39504 13734 53787 
mglL 11 0 12 0 02 0 06 0 04 0 10 
mglL 8 1 60 0 30 0 83 0 44 1 28 
mglL 12 0 11 0 01 0 03 0 04 0 07 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 



Summary Statistics for Surface-Water Data - Detects Only 
1991-1993 1 

PHOSPHORUS 
PLUTONIUM-239l240 

LOCATION SW095 

mglL 11 0 16 0 02 0 04 0 04 0 09 
PCIlL 7 0 06 0 01 0 02 0 02 0 04 

Chemical Name 

SELENIUM 
SILICA 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 23 9 40 1 80 6 55 2 30 8 94 
mglL 12 7 20 4 50 6 61 0 72 7 35 

PENTACHLOROPHENOL I uglL I 1 I 2000 I 2000 I 2000 I 
DH I DH I 1 I 760 I 760 1 760 I 

POTASS I UM I uglL I 23 177,000 00 123,600 00 157,052 17 I 14,023 87 171,637 00 
RADIUM-226 I DCVL I 5 1 073 I 039 I 049 I 014 I 0 63 

SILICON I uglL I 7 I 774000 I 572000 1645571 I 886 17 I 737733 
SILVER I ua/L I 4 I 760 I 230 I 478 I 223 I 7 09 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ORTHOPHOSPHATE 
PHOSPHORUS 
PLUTONIUM-239l240 

LOCATION SWlOl 

mglL 2 0 06 0 06 0 06 0 00 0 06 
mglL 3 0 09 0 07 0 07 0 01 0 09 
PCllL 6 0 03 0 00 0 01 0 01 0 02 

~ ~~~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CALCIUM 12 ~20,00000~11,30000~14,691 671 3,10321 117,91901 
CESIUM I ualL I 1 I 5000 1 5000 I 5000 I 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

TRITIUM PCllL 6 28430 -7793 
UNKNOWN HYDROCARBON uglL 5 4000 600 

URANIUM-233 -234 PCllL 7 0 49 0 01 
URANIUM-234 DCilL 1 0 15 0 15 

UNKNOWN HYDROCARBON] uglL 1 7 00 7 00 

LOCATION SW101 

9288 12372 221 54 
21 20 1404 3580 
7 00 
0 21 0 18 0 40 
0 15 

Chemical Name 

URANIUM-235 
URANIUM-238 
VANAD I U M 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

PCllL 7 0 13 -001 0 06 0 06 0 12 
pCdL 7 0 22 0 04 0 14 0 06 0 21 
ualL 1 3 90 3 90 3 90 

I -  I I 

ZINC I ug1L I 8 I 2900 I 430 I 1399 I 917 I 2352 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ALUMINUM I uglL I 3 I 7,39000 I 17000 I2,80700 I 3,98400 16,95036 
AMERICIUM-241 I PCVL I 1 I 000 I 000 I 000 I 

LOCATION SW117 

ANTIMONY 
ARSENIC 

Chemical Name 

uglL 1 1640 1640 1640 
uglL 1 2 10 2 10 2 10 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

BICARBONATE AS CACO3 
CALCIUM 

- 
mglL 2 27900 4580 16240 16490 33389 
uglL 4 80,000 00 21,200 00 49,450 00 32,126 99 82,862 07 

TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

BARIUM I uglL I 4 I 18000 I 5280 I 12845 I 6187 I 19279 
BERYLLIUM I UdL I 1 I 100 I 100 I 100 I 

mglL 2 40000 19400 297 00 14566 44849 

mglL 2 12900 43 00 86 00 60 81 14924 
mglL 2 7 00 4 70 5 85 163 7 54 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW117 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

DRAFT Page B - 75 



Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW118 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

STRONTIUM-89,90 
STRONTIUM-90 
SULFATE 
TIN 

LOCATION SW118 

pCilL 4 181 0 00 0 74 0 76 1 53 
pCilL 1 0 54 0 54 0 54 
mglL 13 2550 900 1667 477 21 63 
ualL 3 9460 2640 5880 3423 9440 

Chemical Name 

VANADIUM 
ZINC 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 8 30500 200 8726 11021 201 88 
ug1L 15 1260 00 330 231 10 360 72 606 25 

/STRONTIUM-89 I DCI/L I 1 I -001 I -0 01 I -001 I 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

SODIUM 
STRONTIUM 
STRONTIUM-89 
STRONTIUM-89 90 

LOCATION SW122 

uglL 
uglL 19 64000 7000 411 79 17272 591 42 
PCllL 1 0 15 0 15 0 15 
PCIIL 6 1 02 -0 40 0 38 0 48 0 88 

16 70,000 00 14,000 00 44,356 25 17,813 03 62,881 80 

~ ~~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

STRONTIUM-90 PCllL 
SULFATE mglL 
TOTAL DISSOLVED SOLiDS mglL 

LOCATION SWl22 

1 0 34 0 34 0 34 
9 4300 820 31 74 11 96 4418 
9 54000 11200 34200 14029 48790 

Chemical Name 

~ ~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ALUMINUM uglL 2 26000 2800 14400 16405 31461 

ARSENIC uglL 1 2 50 2 50 2 50 
BARIUM ualL 2 16000 16000 16000 000 16000 

AM ERIC I U M-24 1 pCVL 3 0 02 0 00 0 01 0 01 0 02 

LOCATION SW123 

BICARBONATE AS CACO3 
CALCIUM 

Chemical Name 

- 
mglL 2 24900 19700 22300 3677 261 24 
uglL 2 88,000 00 87,000 00 87,500 00 707 11 88,235 39 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

SILICON 
SODIUM 

I 

uglL 6 6,72000 5,43000 6,221 67 53274 6,77572 
uglL 2 61,000 00 57,000 00 59,000 00 2,828 43 61,941 56 

STRONTIUM I uglL 1 2 1 71000 I 70000 I 70500 I 707 1 71235 
STRONTIUM-89.90 I DCVL I 3 I 047 I 021 I 030 I 015 1 0 45 

1 .  1 I I I , 
SULFATE 1 mg/L I 2 6760 [ 5060 I 5 9 1 0  I 1 2 0 2  1 7 1 6 0  
TETRACHLOROETHENE 2 500 I 300 I 400 1 141 I 5 47 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 
TRITIUM 

LOCATION SW124 

mglL 1 35800 35800 35800 
mglL 2 4 20 4 10 4 15 0 07 4 22 
mg/L 1 11200 11200 11200 
PCIIL 1 63000 63000 63000 

Chemical Name 

URANIUM-234 
URANIUM-235 
URANIUM-238 
VANADIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

PCllL 1 1 90 1 90 1 90 
PCllL 1 0 10 0 10 0 10 
PCllL 1 110 110 110 
ualL 1 7 10 7 10 7 10 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW124 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

/ZINC 1 uglL 1 1 1 25300 I 25300 I 25300 1 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW129 

Chemical Name 
# Max Mtn Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW129 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW132 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

LOCATION SW132 
_ _ ~ ~  

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

2-HEPTANONE 3-HYDROXY-3- Ug/L 1 2600 2600 
2-PENTANONE 4-HYDROXY-4-M UglL 1 2600 2600 

ALUMINUM ug/L 3 9080 4660 
AMERICIUM-241 DCI/L 4 008 -002 

2-PENTANONE,CHYDROXY-4-M UglL 1 1200 1200 

LOCATION SW507 

2600 
2600 
1200 
7220 2292 9603 
0 02 0 04 0 06 

Chemical Name 

- _ _  - 

ARSENIC 
BARIUM 
BICARBONATE A S  CACO3 
CALCIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

uglL 3 1 30 1 00 117 0 15 1 33 
uglL 6 16500 14900 15483 631 161 39 
mglL 3 23000 21000 21667 11 55 22868 
ualL 6 80,700 00 76,900 00 78,733 33 1,392 36 80,181 39 

1 -  , 
CARBONATE A S  CACO3 mglL 1 
CESIUM uglL 1 
CHLORIDE mg/L 3 

4 00 4 00 4 00 
3000 3000 3000 
6300 5500 6000 436 6453 
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Summary Statistics for Surface-Water Data - Detects Only 
1991 - 1993 

ALUMINUM uglL 1 

BARIUM uglL 2 
AMERICIUM-241 PCIIL 2 

LOCATION SW60492 

42000 42000 42000 
0 01 0 01 0 01 0 00 0 01 

91 50 8990 9070 1 13 91 88 

Chemical Name 

BICARBONATE AS CACO3 
CALCIUM 
CESIUM-1 37 
CHLORIDE 
COBALT 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
mglL 1 22600 22600 22600 
uglL 2 74,000 00 70,500 00 72,250 00 2,474 87 74,823 87 
pCllL 2 0 33 0 28 0 31 0 04 0 35 
mglL 1 3660 3660 3660 
ualL 2 2 60 2 50 2 55 0 07 2 62 

GROSS ALPHA 
GROSS BETA 
IRON 

- 
PCllL 1 7 88 7 88 7 88 
PCllL 1 5 35 5 35 5 35 
uglL 2 48600 770 24685 33821 59859 

URANIUM-235 I pCVL I 2 I 012 I -001 I 006 I 009 I 0 15 
URANIUM-238 1 DCI/L 1 2 I 448 I 431 1 439 I 012 I 4 51 
\ZINC I uglL I 1 I 1530 I 1530 I 1530 I 
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